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Turn to “The Mistakes New DXers Make, Part 1,” starting on page 4. 


Operations, and Cable Services. 
The Private Radio Bureau was 


FCC Reorganizes 


In August, FCC Chairman Reed 
Hundt announced a massive or- 
ganizational overhaul at the Fed- 
eral Communications Commis- 
sion. New creations include: a 
Wireless Telecommunications Bu- 
reau, an International Bureau, an 
Office of Workplace Diversity, and 
a Competition Division in the Of- 
fice of General Counsel. 


Among other changes, the Of- 
fice of Small Business Activities 
was moved out of the Office of 
Managing Director and will now 
report directly to the Commission. 
The FCC will now operate with six 
bureaus. Besides Wireless Telecom- 
munications and International. the 
other four bureaus are the Com- 
mon Carrier, Mass Media, Field 


absorbed into the new Wireless 
Telecommunications Bureau, which 
will license and administer all per- 
sonal communications service 
(PCS) licensing and other emerg- 
ing technologies. The International 
Bureau will concentrate on glob- 
al satellite and treaty-related is- 
sues. TNX W5SYI Report, Issue #16, 
August 15, 1994. 


UK to QRO 


Power restrictions in Great 
Britain have been lifted on sec- 
tions of the 1.8 and 50 MHz bands, 
according to the Radio Society 
of Great Britain. Antenna and 
ERP (effective radiated power) 
restrictions no longer apply on 
50.MHz, either. 

Holders of the amateur Class 
A license may transmit with 400 
watts from 1.81 to 1.85 MHz, but 
the power limit from 1.85 to 2.0 
MHz remains at 10 watts. 


Holders of the full amateur 
Class A and B licenses may now 
run up to 400 watts between 50 
and 51 MHz. The maximum per- 
mitted power between 51 and 52 
MHz is still 100 watts. The ERP 
and antenna height restrictions 
have been removed from 50 to 
52 MHz, allowing the use of any 
antenna, including maritime mo- 
bile operation. 

All UK amateurs are now 
required to notify their Radio 
Investigation Service office of 


unattended digital operation. 
The RSGB says this additional 
restriction was necessary 
following a number of problems 
with unattended operations. 
“The procedure is far less oner- 
ous than that required for a 
repeater or beacon on a hilltop 
site, and requires only the agree- 
ing of suitable emergency close- 
down procedures,” the RSGB 
said. TNX Mohawk Amateur 
Radio Club, Inc. News, August, 
1994; and the ARRL. 


ORDER NOW 1-800 4 HOBBY KITS 


AIRCRAFT RECEIVER 


au i re Hear exciting air-craft 
_ - 4 communications— 
Ss pick up planes up to 
ma = 100 miles away! 
a ESR #5 Receives 110-136 
MHz AM air band, smooth varactor tuning superhet with 
AGC, ceramic filter, adjustable squelch, excellent 
sensitivity and lots of speaker volume. Runs on 9V 
battery. Great for air shows or just hanging around the 
airport! New 30-page manual details pilot talk, too. Add 
case set for “pro” look. 
AR-1 kit.....$29.95 Matching case set, CAR ...$14.95 


FM RECEIVERS & TRANSMITTER 


Keep an ear on the local repeater, police, weather or just 
tune around. These sensitive superhet receivers are fun to 
build and use. Tunes any 5 MHz portion of the band and 
have smooth varactor tuning with AFC, dual conversion, 


SYNTHESIZED AUDIO GENERATOR 


DDS (Direct Digital Synthesis) 
technology brings you a terrific audio 
generator at a fantastic price! 
Generates from 0. 01 Hz to 50 KHz with 
five digit LED display of frequency. Sine 
and square wave output adjustable 0-5 
volt p-p. Frequency selected by direct keyboard entry and 
with handy continuous tune tuning knob. Crystal controlled 
accuracy of 10 ppm and two memories for rapid frequency 
changes. Retire that jury-rigged old generator and treat 
yourself to the pleasure of using a new state-of-the-art SG- 
550! 
SG-550 Kit ..$199.95 SG-550WT assembled 


SHORTWAVE RECEIVER 


Fantastic receiver that captures the 
world with just a 12” antenna! Can 
receive any 2 MHz portion from 4-11 


$269.95 


MHz. True superhet, has smooth 

varactor tuning. AGC, RF gain 

control, plenty of speaker volume and runs on a 9V battery. 
Fascinating Scout, school or club project, provides hours of 
fun for even the most serious DXer. For the car, consider our 
shortwave converter. Two switchable bands (in 3-22 MHz 
range), each 1 MHz wide—tunable on your car radio dial. Add 
some interest to your drive home! 

Shortwave receiver kit, SR1... $29.95 
Shortwave converter kit, SC1 $27.95 
Matching case set for SR1, CSR $14.95 
Matching case set for SCI, CSC... $14.95 


AM TRANSMITTER 


High quality, true AM broadcast band transmitter is designed 
exactly like the big commercial rigs. Power of 100 mW, legal 
tange of up to 1/4 mile. Accepts line level inputs from tape 
and CD players and mike mixers, tunable 550-1750 KHz. 
Complete manual explains circuitry, help with FCC regs and 
even antenna ideas. Be your own Rush Limbaugh or Rick 
Dees with the AM-1! Add our case set for a true station look. 
AM-1 Transmitter kit ++$24.95 
CAM Matching case se -$14.95 


SCANNER CONVERTER 


Tune in on the 800-950 MHz action using 

your existing scanner. Frequencies are 

converted with crystal referenced stabilty 

to the 400-550 MHz range. Instructions 

are even included on building high 

performance 900 MHz antennas. Well designed circuit features 
extensive filtering and convenient on-offfoypass switch. Easy 
one hour assembly or available fully assembled. Add our 
matching case set for a professional look. 

SCN-1 Scanner converter kit 

SCN Matching case set 

SCN-1WT Assembled SCN-1 and case. 


SURROUND-SOUND/REVERB 


Add concert hall realism to your stereo, TV or even 2-way radio! Easily sythesize a stereo effect from mono sources or richly 
enliven regular music. Add a-big-voice reverb to your radio voice that others will envy! Our reverb/surround sound kit uses a 
Bucket Brigade IC Device for reliable solid-state performance. Adjustable reverb, delay and mix controls to customize your 
sound. Easily connected to radios, stereos, CB's and TV's. Plently of audio to drive a small speaker for stand-alone 
operation too. Experierence the fun and realism that surround sound provides - without spending hundreds! Add our case set 
for a neat, pro look. 

RV-1 Surround Sound/Reverb kit 


ceramic filtering, squelch and plenty of speaker volume. 
Complete manual details how the rigs work and 
applications. 2M FM transmitter has 5W RF out, crystal 
control (146.52 included), pro-specs and data/mike inputs. 
Add our case sets for a nice finish. 

FM Receiver kit Specify band: FR-146 (2M), FR-6 (6M), 

FR-10 (10M), FR-220 (220MHz). $ 

CFR Matching case set . 

FT-146 Two Meter EM tr 


World's smallest FM wireless 
mike. Smaller than a sugur cube 

- including battery and mike. Two Px 
sets of SMT parts supplied in [% 
case you are clumsy! Terrific 
audio pick-up (pin drop at 5 ft) and transmit range of 300 ft. 
We include the battery (watch style), electret mike and 
even a tuning tool! Be a James Bond and learn SMT too! 
FM-5 Micro mike kit 


FM WIRELESS MIKES 


Pick the unit that's right for you. All units transmit a stable 
signal in the 88-108 MHz FM band up to 300’ except for 
High power FM-4 and PB-1 Phone bug that go up to 1/2 
mile. 
FM-1 Basic unit 
FM-2, as above 

but with added mike pre amp 
FM-4, long range with 

very sensitive audio pickup 
PB-1, Phone bug needs no battery, 

hooks to phone line 
MC-1, Micro size sensitive mike cartridge 

for FM-1,2,4 


TOUCH-TONE REMOTE CONTROL 


Control virtually anything by Touch-Tone remote control. The URC-1 has 16 switched outputs, 4 adjustable voltage outputs 
(20 mV steps 0 to 5 VDC), two 10K digital pots (for volume, squelch, etc.) and 3 timers adjustable from 10 mS to 40 hours! 
Two level password control allows. secure control and multi-level access. Six digit LED display shows currently entered 
codes and a crystal controlled touch-tone decoder provides reliable operation. There's nothing else like this unit, be in 
complete control of remote radios, thermostats, hi-fi's, homes or even factories with the URC-1. Add our matching case set 
for a handsome finish. 

URC-1 Remote control kit $129.95 CURC Matching case set 

URC-1WT Fully assembled URC-1 and case 


FM SUBCARRIER DECODER 


Tap into the world of commercial-free music and data that is carried over many standard FM broadcast radio stations. 
Decoder hooks to the demodulator of FM radio and tunes the 50-100 KHz SCA subcarrier band. Many radios have a 
demod output, but if your radio doesn't, it’s easy to locate, or use our FR-1 FM receiver kit which is a complete FM radio 
with a demod jack built-in. These “hidden” subcarriers carry lots of neat programming - from stock quotes to news to 
music, from rock to easy listening - all commercial free. Hear what you've been missing with the SCA-1. 
SCA-1 Decoder kit $27.95 CSCA Matching case set 

$24.95 CFR Matching case for FR-1 


L-C METER 


Measure inductors from 10 uH-10mH and capacitors from 2 pF-2uF with high accuracy by connecting the LC-1 to any 
digital multimeter. Two pushbutton ranges for high resolution readings and we even give you calibration components to 
assure proper accuracy of your kit! Active filters and switching supplies require critical values, no one should be without 
an accurate LC meter. For a pro look, add our matching case set. 

LC-1 LC meter kit $34.95 CLC case set 


MOTOR CONTROLLER 
Control the speed and direction of any motor. Use our SMD-1 for those nice steppers you 
see surplus, and our MSC-1 for DC motors. The stepper driver features variable speed, half 
step rotation, direction and power down mode, can drive most any stepper motor. Our DC 
for a professional assembly. 
$24.95 


a ie driver features pulse width modulation control allowing full motor torque even at 
Ge low speeds and can drive motors up to 50 VDC @ 10 Amps! Add our case set 
< - SMD-1 Stepper kit 
“=” CSMD SMD-1 case $14.95 


«924.95 MSC-1 DC motor kit 
...$14.95 CMSC MSC-1 case 


ORDERS CALL 1-800-4 HOBBY KITS (446-2295) ORDERS ONLY 


RAMSEY ELECTRONICS, INC 793 CANNING PARKWAY VICTOR NY 14564 


STEREO FMTRANSMITTER 


Run your own.Stereo FM radio station! Transmits a stable signal 
in the 88-108 MHz FM broadcast band up to 1 mile. Detailed 
manual provides helpful info on FCC regs, antenna ideas and 
range to expect. Latest design features adjustable line level 
inputs, pre-emphasis and crystal controlled subcarrier. Connects 
to any CD or tape player, mike mixer or radio. Includes free 
tuning tool too! For a pro look add our matching case set with on- f; 
board whip antenna ; 
FM-10A Stereo transmitter kit 

CFM Case,whip ant set... 


DR. NI-CAD CONDITIONER/FA RGER 


Quit spending big bucks for replacement battery packs, rejuvenate and condition your 
batteries for peak capacity. Advanced circuitry has optimized discharge before charge to 
eliminate memory effect and to condition batteries that have been poorly cared for in the 
past. Quick charge rapidly brings battery to full charge in less than an hour-just 15 
minutes for some types! And “top-off’ charge mode squeezes every last bit of energy 
into each cell for the absolute most capacity. Switch-mode regulator controls constant 
current charge while being monitored by a negative delta-V system that cuts off the fast 
charge at the exact point of full charge-batteries are charged, not cooked! Charges 
NiCads or NiMH packs from 2 to 10 cells (easily expanded) and current capacities up to 
10 Amp-hours. Runs on 12 to 15 VDC. Quit cooking your batteries, buying new packs, 
waiting hours for recharge, get a Dr. Ni-Cad today! Available in money saving kit form or 
wired and tested with case at a special price. Kit builders: add our matching case set for 
a snazzy finish. 

DN-1 Dr. Ni-Cad conditioner/fast charger ki $49.95 
CDN Matching case set $14.95 
DN-1WT Fully assembled Dr. Ni-Cad with case $89.95 


SPEED RADAR 


New low-cost microwave Doppler radar kit “clocks” cars, planes, boats, horses, bikes or any 
- large moving object. Operates at 2.6 GHz with up to 1/4 mile range. LED 
digital readout displays speed in miles per hour, kilometers per hour or 

feet per second! Earphone output allows for listening to actual Doppler 

shift. Uses two 1-lb coffee cans for antenna (not included) and runs on 12 

VDC. Easy to build—all microwave circuitry is PC stripline. ABS plastic 

case with speedy graphics for a professional look. A very useful and full- 


. of-fun kit. 
- SG-7 Complete kit 


STEREO PEAK HOLD BARGRAPH 
Finally a dual LED bar graph with a peak hold display! Bar graph displays are neat and eye 
catching but their speed is their downfall - they just can’t capture the peaks. Our kit is like 
two units in one, a fast display to: show the signal and a long persistance display to capture 
peaks, similar units go for hundreds of bucks! We offer 3 models: Linear for general use, 
Semi-Log for audio VU meters, and Log for power displays. Dual - for stereo! - 10 segment 
multi-colored LED display for snazzy, eye grabbing display and easily set ranges for 
virtually any signals, from voltmeters to audio VU meters to audio power amps to SWR 
meters. Complete intructions for easy hook-up to most any device. Add our matching case 


set for a sharp looking unit. 
PH-14 Dual Linear bargraph kit..........$39.95 PH-15 Dual Log bargraph kit ..$39.95 
$39.95 CPH Matching case set $14.95 


PH-16 Dual Semi-Log bargraph ki 
CRYSTAL 
RADIO 


SPEECH SCRAMBLER 
Relive the radio past with a crystal set 


Descramble most scramble systems heard 
like your grandfather built. Uses genuine 


on your scanner radio or set up your own 

scambled communication system over the 
Galena crystal and catwhisker. Several 
different types of radios are built, 


phone or radio. Latest 3rd generation IC is 

used for fantastic audio quality - equivalent 
including standard AM broadcast, 
shortwave and even WW II foxhole 


to over 30 op-amps and mixers! Crystal 

controlled for crystal clear sound with a built- 

in 2 watt audio amp for direct radio hook-up. 

For scramble systems, each user has a unit ; 
style. To compare modern semicon- 
ductor detectors, we include a diode for 
comparison. No soldering required and 
we even give antenna ideas. Radio for 


for full duplex operation. Communicate in 

privacy with the SS-70. Add our case set for 
free, get it now before Clinton taxes it! 
CS-1 Crystal set kit $19.95 


a fine professional finish. 
SS-70 Scrambler /descramblerkit ....$39.95 

$14.95 

TOUCH-TONE DECODER 

Grab Touch-Tone numbers right off the air, phone or tape. A simple hook-up to any radio 
speaker or phone line is all that is required to instantly decipher touch-tone phone 
numbers or codes. A 256 digit memory stores decoded numbers and keeps its memory 
even in the event of power loss. An 8 digit LED display allows you to scroll through the 
memory bank to examine numbers. To make it easy to pick out number groups or codes, 
a “dash” is inserted between sets of digits that were decoded more than 2 seconds apart. 
A “central-office” quality crystal controlled decoder is used allowing rapid and reliable 
detection of numbers at up to 20 digits per second! For a professionally finished look, 
add our matching case set. Start cracking those-secret codes tomorrow with the Tone 
Grabber! 
TG-1 Tone Grabber kit $99.95 CTG Matching case set $14.95 
TG-1WT Fully assembled TG-1 and case $149.95 


DIGITAL VOICE RECORDER 


Chatterbox digital voice storage unit will record your message of up to 20 seconds. 

Time is split up into four 5 second blocks which can be played separately or 

cascaded for longer messages. An LED display shows message location and 

current mode for easy operation. Nifty built-in interfaces allow simple connection to 

transmitters for automatic keying when the PTT is initially closed or after it is 

released. You can even loop your rig’s mike through the Chatterbox. For contest or . 
fun use, the CB-1 can drive an extemal speaker. Includes a built-in electret mike. 

For that finishing touch, add our matching case set. 

CB-1 Voice recorder kit... $59.95 CCB Matching case set . 


$99.95 


814,95 


TECH/ORDER/INFO (716)924-4560 FAX (716)924-4555 


TERMS: Satisfaction guaranteed. Examine for 10 days. If not pleased return in original form 
for refund. Add $4.95 for shipping, handling and insurance. For foreign orders add 20°. for 
surface mail. COD (U.S. only) add $5.00. Orders under $20 add $3.00 NY residents add 7% 
sales tax. 90-day parts warranty on kit parts. 1-year parts & labor warranty on wired units 
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Are You Listening? 


That loud noise you hear is opportunity 
knocking. Unless you’ve already chosen a 
high-tech career path, your interest in ama- 
teur radio can be the ticket toa fascinating and 
fun career . . . and I don’t mean just as an elec- 
tronic or communications engineer. Amateur 
radio is fairly unique as a high-tech hobby 
which rewards you with fun and excitement 
as you are learning. 

Like over 80% of the hams before 1963, I 
got hooked when I was a teenager. A survey 
by the ARRL showed that 50% of all new 
hams in those days were either 14 or 15 years 
_ old. I was 14 and just entering high school. 

Sure, you can take the low road. I admit that 
I memorized the ARRL Q&A book when I 
got my license. I read all I could, built a ton 
of gadgets, and went on the air without a li- 
cense for a couple years. By then the die of 
life was cast for me. My interest in hamming 
got me into a technical university, thus sav- 
ing the country from winning another lawyer. 
And then, when WWII came along, I enlist- 
ed in the Navy in 1942 as an electronic tech- 
nician. The Navy electronics course was su- 
perb, turning me in a few months into an ex- 
pert.in radio, electronics, radar, and sonar. 
From 1943-1945 I made five war patrols on 
a submarine and then came back to teach at 
the Submarine School in New London (CT). 

Now, about you. Pay attention 
to your old Uncle Wayne. Just 
because you’ ve sneaked your 
way into the hobby by memo- 
rizing a Q&A manual, there is 

“no reason to stop learning ev- 
erything you can. Get some books 
and learn how antennas work. 
Learn about transistors and tubes. 
But most important, learn the 
fundamentals of electricity. Learn 
about logic circuits and ICs. Get 
your workbench set up so it’s 
comfortable to use and well-light- 
ed, invest in some good test equipment and 
tools, and start with some kits. 

Explore every facet of this fantastic hobby 
you can. Don’t just flip over the ham maga- 
zine pages on things you’re not yet involved 
in, read about ’em. You can’t do everything 
at ance, but you can pick ’em one at a lime 
and get cracking. It’s surprising how easy it 
is to become an expert in some aspect of ham- 
ming. We’ve still got plenty of room for pio- 
neers. 

Our present-day pioneers are pushing for 
faster and faster packet on the HF bands. 
They’ re trying out spread-spectrum commu- 
nications. They re messing with data com- 
pression for video. They’re sending eentsy TV 


cameras with radio transmitters up in balloons. 


They’re on 2m sideband bouncing signals off 
aurora attacks. They're having a ball with the 
ham satellites. But most of all, every step of 
the way they’re learning, and there isn’t one 
thing they’re doing where you couldn’t be 
helping. 

You can help by learning, doing, and then 
teaching. How about a series of articles for 


QLF 


by Wayne Green W2NSD/1 


Radio Fun on your specialty? Part of what you 
owe to amateur radio is to get as many hams 
as you can interested in what you’ve learned 
and are having fun with. Under the guise of a 
ham magazine editor I’ ve been selling fun and 
education for years. One of my great-great- 
grandfathers founded Oberlin College, so it 
may be a genetic fault I inherited. I’ve still got 
his old dining room table and chairs. Three 
American presidents visited him and ate at it. 

Maybe you’ll get interested in direction 
finding. This is great for foxhunting, and then 
for finding repeater jammers, unlicensed ops, 
and other such troublemakers. Or you may get 
all involved with seeing what you can do on 
6m. It’s opening every now and then, provid- 
ing all sorts of short-skip contacts. How about 
ducting contacts on 2m? 

As you learn more of the fundamentals 
you’re going to get some surprises. For in- 
stance, you’ll find that it doesn’t take long be- 
fore you’re at the end of what we really know. 
We’re not sure what electricity is or why it 
works. We know a lot about making and us- 
ing it. Then you’ll find that the same is true 
about most of the real basics. We don’t know 
why gravity exists, or even inertia. We've got 
some busybody scientists taking apart the atom, 
but they’ ve run into a terrible mess of small- 
er particles or waves or something. My inter- 
est in cold fusion has got me trying to sort out 
baryons, mesons, maybe 10 flavors of quarks, 


“The more you read, the more 
you’re going to discover that in 
every phase of science the ‘experts’ 
aren’t really expert. They tend to do 
all they can to protect their reputations, 
and much of their time is spent 


in ridiculing new ideas.” 


muons, hadrons, and so-ons. If you’re inter- 
ested in learning about this stuff I’ll make 
some of the newest books available via Un- 
cle Wayne’s Bookshelf. Here I am in my 73rd 
year and I’m still spending a lot of my time 
learning. And it’s incredible fun. 

The more you read, the more you’re going 
to discover that in every phase of science the 
“experts” aren’t really expert. They tend to do 
all they can to protect their reputations, and 
much of their time is spent in ridiculing new 
ideas. In every field there is a scientific elite 
that’s busy protecting its turf, trying to stop 
progress. And this fact of scientific life pre- 
sents you with an opportunity. These scien- 
tists are much like many (most?) of the ham 
clubs. They’re run by a small group of old- 
timers who don’t want to be bothered by new- 
comers. Particularly some snot-nosed no-code 
Tech. 

So what’s the answer? Heck, that’s easy... 
start your own ham club and get busy recruiting 
new hams. Run a theory class at the begin- 
ning of each meeting. Invite hams involved 
in slow-scan, satellites, packet, and so on to 


come in for a show-and-tell session. Run code 
classes. Get the DXers to show their newest 
rare QSLs. How about doing a club video on 
what your members are doing and using it to 
help recruit kids? Maybe you can form club 
auxiliaries in the local schools. I guarantee the 
kids will eat it up. 

The more I look into what’s going on in sci- 
ence today, the more opportunities for pio- 
neering I see. The old-time physicists are fight- 
ing a losing battle against the cold fusion phe- 
nomenon. Yet here’s a new technology that 
just about any kid can set up and demonstrate 
on the kitchen table in one day. All it takes is 
two nickels and a glass of plain tap water with 
some potassium carbonate in it (3:1) anda 
couple thermometers. First you calibrate your 
experiment with a resistor in the electrolyte. 
Take a 10-watt resistor and run 10 watts through 
it for two or three hours and measure the tem- 
perature in the liquid and outside the glass. 
Use a small motor to stir the liquid. Then put 
in your two nickels, held by a couple paper- 
clips (epoxy the clips to keep the iron from 
contaminating the liquid), and run 10 watts 
through it. You’ ll find that you’re getting about 
40% more heat. Now where did that come 
from? 

The more you read of science, the more 
you’ ll find yourself amazed at how reactionary 
professional scientists are. I don’t believe you 
can find one major scientific breakthrough in 
any field where the establishment didn’t ridicule 
and harrass the pioneers. Yes, you get arrows 
in your back as soon as you step out in front. 

Einstein was ridiculed for his theory. So 
was Max Planck for his quantum theory. The 
Wright Brothers were ridiculed and branded 
liars when they said they’d flown a heavier- 
than-air craft. 

You’ ve probably heard about talking to your 
plants to help them grow. Snicker, nudge . . . 
right? You’re snickering only if you are igno- 
rant, and that includes some prestigious sci- 
entists. Again, a simple home experiment will 
show you who’s right and who’s the fool. Just 
take two paper cups, fill them with identical 
dirt, put a mung bean in each, add 
identical quantities of water, and 
put the two cups on the window- 
sill so they’II get sun. Now, com- 
pletely ignore the left cup and 
concentrate several times that day 
on the right-hand cup. Send it 
your sincere love. Wish it to grow 
tall and healthy, and never mind 
the snickers. This is a scienific 
experiment. In a day or two when 
the sprouts come up you'll see 
that the right-hand bean is sig- 
nificantly taller. Probably atleast 
twice the size of that poor little left-hand cup 
bean. Does this mean that we can communi- 
cate with plants? Yep. Now maybe you'll want 
to start reading about that. There are some most 
interesting books. The next thing you know 
you may be experimenting with human cells 
and showing how they are communicating in- 
stantly over any distance with each other. 

I’ve found that every branch of science is 
strewed with anomalies which beg for research, 
but which are sneered at by the “experts” in 
the field. We may have run out of new coun- 
tries to explore, but we’ ve just barely started 
in science. That’s where we need pioneers, 
and amateur radio is a great entry for learn- 
ing. But please, don’t get bogged down like 
those old-timers at the radio club with rag- 
chewing and chasing QSL cards for some 
stupid award. And if I hear you on the air re- 
peating a mindless formula QSO I’m going to 
retch. Yes, it’s a challenge to keep your con- 
tacts fresh and interesting. Well, as Forrest 
Gump said, “Stupid is as stupid does.” 

Now, how soon will I be seeing some pic- 
tures of your plant experiments? Your 10¢ cold 
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fusion experiment? Pictures of the kids you’ve 
sucked into getting ham tickets? Club newslet- 
ters from your new ham club? A list of books 
you recommend other hams read who want to 
pioneer in science. Have you subscribed to 
the Megabrain Report? Have you any idea of 
how little psychiatrists and psychoanalysists 
really know about repairing the mind? These 
guys are mostly in the 1800s. Wait’ ll you find 
out about how “medical science” is not just 
ignoring, but is actively fighting medical dis- 
coveries and rediscoveries. Sure, doctors grudg- 
ingly admit that the mind triggers all illness, 
yet hardly any of them are treating anything 
but the resulting symptoms. Maybe the wrong 
people are in the mental institutions. We used 
to call them insane asylums or nut houses. 
Well, the nuts are in control. 

All that stands between you and progress 
is some knowledge, so learn first, then teach. 
Oh yes, buy a used Mac PowerBook and Laser- 
writer and get started with a newsletter so you * 
can help infect more people with knowledge 
... and excitement. 
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The Mistakes New DXers Make, Part 1 


How to work DX when you’ve never done it before. 


by Steve Katz WB2WIK/ 6 


Many Radio Fun readers are newly-licensed 
and eager to get working DX on the HF bands. 
High-frequency (HF) long-distance contacts 
are commonplace on all the amateur bands 
from 3.5 through 29.7 MHz, but real DX means 
contacting foreign countries, especially ones 
not adjacent to your own. For American 
amateurs, VE (Canadian) and XE (Mexican) 
contacts are usually so easy to make they 
really don’t qualify as “DX,” so let’s talk about 
the real stuff—contacts with foreign countries 
that are on the “100 Most Wanted” list. 


Real DX 


Of the hundreds of countries available to 
work on the ham bands (the number of coun- 
tries changes almost monthly, but hovers around 
325 or so), the U.S., Japan and the Russian 
republics hardly qualify as real DX for 
anyone because we are so numerous. But for 
the newcomer, each new country is DX until 
it has been “worked” (contacted) and 
confirmed by receipt of a QSL card. And DX 
has different meanings to different subgroups 
of amateurs: A terrific DX contact on 2 
meters might mean working an adjacent state, 
especially if it is hundreds of miles away or 
over a range of mountains! 

But the HF DXer spends more time and en- 
ergy searching for new “rare” ones to log and 
trade QSL cards with. If you listen to 10 me- 
ter SSB between 28.300 and 28.500 MHz, 
you'll hear a lot of would-be DXers trying to 
work stuff. This is because this is Novice turf, 
where newly-licensed and recently-upgraded 
hams are trying their wings for the first time. 

In this predominantly Novice/Tech-plus 
band segment, (the only place where Novices 
and Tech-plus hams have any HF DX voice 
privileges), I’ve heard Americans calling CQ 
nearly on top of DX stations already in QSO; 
hams calling DX at a speaking rate of about 
10 words per minute, using ridiculous pho- 
netics and poor enunciation; stations calling 
DX a few hundred Hz off the correct frequency, 
probably because they left their “RIT” on by 
mistake; and folks asking DX to repeat infor- 
mation over and over again because they weren’t 


Photo A. Look on a map to see hat you’ve worked! The author points 
to Fernando de Noronha in the South Atlantic, where the ZYOFX 


concentrating hard enough. We forgive these 
poor operators for their sins because we know 
so many of them are brand-new at this game 
and have to work their way up the learning 
curve. 


Doing It Right 


If you want to sound more polished on the 
air right from the start (sounding more 
experienced and knowledgeable will open 
doors for you), here are a few tips you can use 
to put your best foot forward with your first 
transmission. 

First, always listen to the band for a while 
before pushing that transmit button. Tune 
around, get a feeling for what condition the 
band is in and who’s where. Who is working 
what? If you hear a stateside ham working 
some interesting DX, be- 
fore calling the DX too, 
ask yourself: “Do I real- 
ly hear the DX station 
well enough to make a 
contact? If he answers 
me, will I understand what 
he’s saying?” Many DX 
QSOs are very brief, es- 
pecially contacts with the 
“rare ones” who seem to 
always have “pileups” (lots of people calling 
at once), so you may not have to copy the DX 
100% solid to make a contact. But you should 
at least be able to copy his callsign and other 
important data (name, QTH, QSL route, etc.). 
If you can’t hear him, it really doesn’t matter 
much if he hears you, because you’ ll never 
complete a contact. 

If you hear a “rare one” making lots of con- 
tacts quickly, get into the pace of his operat- 
ing. If he gives his callsign only once every 
few minutes, make sure you write it down so 
you won’t have to ask him what it is. If he 
gives some other station his QSL informa- 
tion—e.g. “QSL via the bureau,” “QSL via 
W6GO,” “QSL via CBA” (which means “‘Call- 
book Address”), “One green stamp please” 
(which means please send a U.S. $1 bill with 
your QSL, along with a self-addressed 


QSL card came from. 
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“Always listen 
to the band 
for a while 
before pushing that 
transmit button.” 


envelope, to cover the cost of his return postage), 
“3 IRCs PLS” (which means send three 
International Reply Coupons, available at your 
local Post Office, along with a self-addressed 
envelope), or whatever—write that informa- 
tion down, too, so if you do make a contact 
you’ ll be all ready to properly log and confirm 
it. It pays to have all this stuff written down 
in advance of actually making your contact. 
Listening to the DX make other contacts first 
is the best way to “land” it for yourself. 
Second, listen some more. When I referred 
to the “pace” of the DX station’s operating in 
the last paragraph, I meant how quickly he is 
working others, what order he’s taking them 
in, what info he requests from each station. If 
the DX station is trying to “run” stations quick- 
ly (make lots of contacts in rapid succession), 
don’t offer him your name, exact QTH, a weath- 
er report, a description 
of your rig or anything 
else that other folks 
haven’t given him. A sim- 
ple, “Thank you. You’ re 
5-9 in California. Over,” 


cases. If you hear that the 
DX isn’t in so much of 
a hurry and asks every- 
one else for their name, 
county, or whatever, be prepared to do as 
others before you have done and give it to him. 
In this case, you'd say, “Thanks a lot for the 
report. You’re 5-9 here in sunny Los Angeles, 
California. Name here is Steve. Look forward 
to your QSL. Over,” or something like this. 
This transmission still only takes 10 seconds, 
but is more “chummy” than a quick signal 
report and state. 

If the DX is making most of his contacts in 
some part of the country other than yours, 
there’s a good chance the propagation favors 
that area and you won’t make contact, 
anyway. I’ve called DX stations that were 30 
dB over S9 here, using legal limit (1500 watts 
output) transmitting power, and on some 
occasions have not gotten through because 
propagation favored somewhere else and the 
DX was hearing those stations 60 dB over S9! 


is quite sufficient in these 


It happens. Luckily, there are other times when 
I’ve heard DX barely out of my noise level 
(like $2), called them with 50 watts, and have 


gotten right through on the first call. When — 


that happens, it’s a good bet the DX didn’t 
have any propagation to anywhere else in the 
world, so my call might have been the only 
one he heard. It’s the luck of the draw. 

Next, don’t use phonetics unless your call 
is so confusing without them that nobody could 
possibly understand it, or unless brief 
phonetics add no more length to your callsign 
when sent. For example, “Whiskey Echo Six 
Alpha” is 7 bits long (seven syllables to 
pronounce), while ““WE6A” is 6 bits long (six 
syllables to pronounce). Since the phonetics 
add almost no extra length to the transmission, 
there’s no harm in using them. But to say, 
“Kilowatt Six America Brazil Colombia” (14 
syllables), when “K6ABC” is only five sylla- 
bles and will probably get through much bet- 
ter, is ridiculous. Don’t fall into the phonetic 
trap. Use phonetics when absolutely neces- 
sary, and then make them as simple as possi- 
ble. The Army phonetic list (Alpha, Bravo, 
Charlie, Delta, Echo, Foxtrot, Golf, etc.) is 
pretty good, but some DX stations more 
easily recognize names of countries or famous 
cities, if well-enunciated and not too long. 

Practice your diction off the air using a tape 
recorder. This is a terrific recommendation for 
phone (voice) operators. If you read a few 
pages from a book into a tape recorder and 
play it back for yourself, you'll get a good idea 
of what you really sound like on the air. If you 
don’t like what you hear, it’s within your pow- 
er to change it. Practice clear enunciation and 
diction. Don’t slur syllables or words. Pro- 
nounce crystal-clear S’s, razor-sharp Z’s, and 
rock-hard K’s. Keep practicing until you like 
what you hear when you play the tape back. 

Next, study world maps, world atlases, globes 
and so forth to get a feeling for world geog- 
raphy. Know the popular DX prefixes, and 
study the prefix/allocation charts to become 
familiar with what is and what is not a real DX 
callsign. If you have an HF-band beam 


Continued on page 6 


Photo B. The author’s packet station isn’t much: a PC/XT with a 1-1/2 watt, 
2 meter “handie” doing the RF work. 
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OCTOBER 1994 Write to: Radio Fun Letters 
issue #38 70 Route 202-N, Peterborough, NH 03458. 


Please write to us! Tell us what you’ve been doing, what you think of 
ham radio, and what you like or don’t like about Radio Fun. If we pub- 
lish your letter, you’ll get a free one-year subscription (or extension) to 
Radio Fun. Send your letters to us at the address above, or fax us at (603) 
924-9327. Be sure to type or print legibly, and include your full name, 
callsign, and complete address. 


Aurelia Anderson KC6HXS, Petaluma CA The smiles aid the tears start- 
ed when I read “The Spark” by James L. Griffith WA7NDD in the July 1994 
issue. 

] was an eight-year-old gir! when a friend of my brother came to the house 
one day. In his hands was a metal chassis with tubes and things, with a cord 
hanging from it. Well, I had looked into the back of our big old (1930s) Zenith 
floor-model radio on a few occasions and figured this must be something of the 
same, except smaller. Even though my brother was just mildly interested, I had 
to stick my nose into this strange contraption. Needless to say. his friend was not 
interested in explaining to an eight-year-old girl what he had accomplished. So 
much for that. 

After a few years. that old Zenith just decided to quit. The transformer had 
had it. My dad took it down to the local radio fixit shop and was told the sad 
news. Money was limited and so was the availability of the transformer. On the 
counter sat this plain-looking table-model radio. I think it was a Messenger (?). 
from a kit. It worked just fine except that I could never get anything on the oth- 
er band. Then a neighbor dropped by and said. “Why don’t you put an ‘aerial’ 
on the back?” Well. needless to say, here entered the world of shortwave for my 
brother and I. We were. and still are, hooked on shortwave. 

I wanted more. I read up on electronics and everything I could find. The one 
thing I needed the most was an “Elmer” or “Elsie.” but that never happened. | 
discovered “hams.” but it took me 25 years on my own to reach my way to an 
Advanced license. I’m not through. Too bad it took me so long. 

Matthew Steger N3NTJ, Erie PA The Young Operators International Club 
(YOP) is an international club for anyone under 40 years old who is interested 
in amateur radio, shortwave radio, or just listening to the radio as a hobby. | am 
the United States representative for the club and we are trying to get some new 
members. Our president is Andy Trubachoy UA3PIP. from Russia: our secretary 
is Lee Volante GOMTN from the U.K. 

If you are a teacher involved with a school radio club or group, please take 
some time and consider the great things that can be learned and the new friends 
one can meet via amateur radio. Wouldn't radio be a great adventure to teach to 
your students? Whether you like the technical aspect of radio or just like the idea 
of communicating with people. amateur radio is a great hobby. A licensed oper- 
ator can talk to the astronauts when they are in space. simply talk to people from 
all over the world, or help out during a disaster. I helped out during the Los 
Angeles earthquake this past winter and actually talked to victims a few hours 
after the event occurred. 

Please become a member of our great club. If you are a school group and just 
want a group membership, you may sign up under your club’s name. The 
one-year fee is only $5 and that will give you four newsletters a year and any 
other other goodies that we may throw in during the course of the year. 

The club will be able to receive ARRL (American Radio Relay League) 
sponsorship when we get sufficient membership. [For an information sheet, 
contact Matthew Steger N3NTJ, 1137 Mission Dr., Erie PA 16509.] 

John H. Grow, Greenfield Park, Quebec, Canada Wayne. I have been a 
reader of 73 since 1973. since your article on your visit to Jordan. Your editori- 
als are great. and I’m trying to learn from them. Even more important was your 
book Declare War (I ordered two copies). I recently subscribed to Radio Fun and 
“Cold Fusion”. 

I do not have my license yet. but I have finally decided to get my ticket. My 
wife is also working on her license. I have a small company which is trying to 
export industrial electronic products and technology. Things do get very rough 
sometimes. and the future is unknown. Having worked for multinationals like 
Siemens, Apollo Computer and Hewlett Packard, I have seen waste at every 
level. Waste. as lost human potential. lost opportunities. lost friendships. lost 
customers and lost markets. Change is their worst enemy; change is the green 
light for every entrepreneur to do something. As hard as it is, day in and day out, 
not making a six-figure salary like I have in the past. and changing my lifestyle 
to suit my present income. I find that I have the time to explore other areas of 
life which I did not have before. I started to do volunteer work at the local high 
school and set up a series of career days. where speakers are invited to talk about 
their profession. At the same school, I'm setting up a computer laboratory in 
memory of two close friends who died this year. 

At the same school. I would like: to set up an amateur radio club, with help 
from some amateurs in the area. I have found out the hard way that people are 
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is used. Nevertheless. commitments are commitments are commitments. and ev- 
eryone should try to honor them. It is always the same people doing all the work. 

Do you have any updates, or a newsletter to follow Declare War? Are there 
any plans to release all of your editorials since Day One? 

Sure, John, I’ve published 20 16-page Updates to the book so far, with no end 
in sight. A 10-pack of ‘em is available for $5 postpaid; all 20 for $10 postpaid. 
for the extremely adventurous. With some reader pressure I'll edit the Updates 
into a book. If | wasn't so ridiculously modest, I'd mention that these are packed 
solid with creative solutions to many of our most serious social problems. 

.... Wayne — 


Say You Saw It In Radio Fun OCTOBER 1994 5 


very good at talking, but when it comes time to help out, every excuse in the world |. 
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Sell Your Used Gear In The 
Radio Fun Flea Market 
Call 1-800-274-7373 


Log-EQF 


The easy-to-use logging program 
for your DOS PC. 


Sub- 


scribe 


Retrieves name and QTH info 
from most callsign databases 
automatically into your logbook. 
Beam headings, DXCC, distance, 
and zones displayed from callsign. 
Interfaces to most rigs and TNCs 
with complete Packet-Cluster 
support. 


See the review of Log-EQF in 
August 1993 Radio Fun. Also 


available is Rig-EQF, the 
complete radio control program for 
Kenwoods. 


Log-EQF V6 
Rig-EQF V2 


DX add $3.00 S & H 
PA residents add 7% tax 


EQF SOFTWARE 


Tom Dandrea, N3EQF 
396 Sautter Drive 
Coraopolis, PA 15108 


1-800-995-1605 


CIRCLE 141 ON READER SERVICE CARD 


The Mistakes 
New DXers Make 


Continued from page 4 


antenna, use a Great Circle map, rather than a 
“flat map,” to know where DX is really locat- 
ed compared with your station. If you live in 
the U.S., there’s a very good chance that the 
shortest path to the “other side of the world” 
will be north, over the Arctic pole. This is the 
path that will ordinarily produce the strongest 
signals (but not always); however, the polar 
paths often produce rapid flutter and distort- 
ed-sounding signals. This phenomenon is due 
to geomagnetic disturbances predominant in 
the polar regions. The distortion created by the 
path does not make signals unworkable, but it 
might just make them a bit harder to under- 
stand. Practice copying signals coming from 
“over the pole” until you find them easy to 
read. It takes practice. 

Practice your timing when calling DX 
stations, especially when calling in a “pileup.” 
If you begin calling the second the DX station 
stops transmitting. you aren’t likely to get 
through. But if you call a few seconds later, 
after the “big guns” (powerful stations) have 
already called, your callsign might be the last 
one the DX station hears, and yours might be 
the one he answers. But if you wait too long, 
you’ll have missed your opportunity and the 
DX will already have responded to someone 
else. In addition to using precise timing, 
another “trick” is to call the DX just slightly 
above or below his frequency (purposely), to 
make your voice sound a bit different from 
everyone else’s. This does not represent “split” 
operation; that’s another subject. 

It pays to make friends with a few local. 
established, “big-gun” DXers in your neigh- 
borhood. Most neighborhoods have at least 
one or two stations in this category. (By neigh- 
borhood, I mean your town, or a nearby town, 
close enough to meet another ham in person 
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and get to know them.) Not only can you learn 
a lot from these folks, but they can help you 
out in pileups! For example, say you hear your 
local DXer big-gun buddy John working a DX 
station you need. Just before he signs off with 
the DX, you break in very quickly and tell your 
buddy (with your ground-wave signal, that he 
hopefully hears), “I want 
em, buddy! KD6EWT!” 
Say this fast, so your 
friend won’t miss what 
the DX is saying. If you’re 
lucky, before he signs off 
with the rare one, your 
friend will say, “Will you 
please listen for my friend 
KD6EWT? He’s a neigh- 
bor of mine, running 
QRP.” If you’re lucky again, the DX will hear 
that request and say, “Sure. KD6EWT are you 
there? This is T77C.” Bang! The window is 
open for you! You still may or may not make 
the contact, but at least the way has been paved 
for a possible rare one. 

A word of advice on this, though: Don’t 
try this trick when the DX is running a pileup 
in his own specific fashion, by making lists 
of calls he’s already heard and answering them 
one at a time, or by running through the call 
districts one by one. Some DX stations get 
pretty peeved at us calling out of turn, using 
trickery to make a contact, and so forth. If those 
stations are using computer-logging (as many 
“DXpeditions” do) or have good memories, 
they can “blacklist” you so you will not 
have a confirmed QSO with them, no matter 
what! 


DX Nets 


The DX bands, especially 20 meters, con- 
tain regularly scheduled DX nets organized 
for the purpose of making DX contacts more 
readily available. To make a DX contact ona 
net, you must first “check in” with the net 
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“Listening to the DX 
make other contacts 
first is the best way to 
‘land’ it for yourself.”’ 


control station, usually a U.S.-based operator. 
The DX station is essentially in continuous 
contact with the net control, and others par- 
ticipating in the net announce their callsigns 
in turn to express their desire to contact the 
DX station(s). Net control then reads back the 
calls he’s heard, one by one, to give those op- 
erators a chance to make 
the DX contact. You still 
must make the contact on 
your own, by giving the 
DX station a call and re- 
port (usually brief, like 
“3Y5B this is WB2WIK. 
5-9 in California, over’). 
If the DX station hears 
you, he’Il reply directly 
to you, like “WB2WIK 
5-9.” Net control will usually follow with a 
comment, like “Good contact.” Then net 
control goes on to the next station on his list. 

I very rarely use DX nets myself, but they’re 
legal and contacts made this way do count. 
Just be sure before you try checking into a DX 
net that you actually hear the DX station(s) 
you want to work—it’s a waste of everyone’s 
time if you don’t. 


DX Packet Cluster Networks 


These are great! If you are equipped for VHF 
packet work (and packet-only TNCs are 
readily available for about $100 or so, some- 
times less on the used market; with the TNC, 
all you need is a computer or a “dumb termi- 
nal” and a VHF rig—usually 2 meters—and 
you’re ready to go!) ask around about whether 
you have a local VHF Packet Cluster in your 
area. If you’re in or near any major metropoli- 
tan area, you probably do. Here in Southern 
California, we have the Southern California 
DX Packetcluster System, which has 12 “nodes” 
covering almost every square mile of this 
highly populated region. The local “nodes” are 
on 2 meters, and its local “backbone” (com- 
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19x 15x35 
WK17K35 
19x5x525 
19xX7x525 
19x10x5.25 
19x 12x525 
19x 15x525 
19x17x525 


FREE (48 STATES, CANADA & MEXICO) 


1WK7K3S 
19x 10x35 


ORDERS SHIP 
SESCOM, IN INC. 


AID 
” 2100 WARD DR., HENDERSON, NV 89015 USA 


USA/CANADA (800) 634-3457 FAX (800) 551-2749 
(702) 565-3400 FAX (702) 565-4828 
TECH LINE (702) 565-3993 M-Th 8 am to 4 pm (PST) 
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munications between nodes) is on 70 cm. It _ 
also has an HF “gateway” so we can see DX 
listings from other parts of the country. Nae 
areas have a similar system. S 

With a DX Packetcluster System you can 
see and make DX listings 24 hours a day, — 
every day of the year, to find and list DX avail-_ 
able on the bands. It’s like having a second 
operator in the shack to search all the bands — 
looking for DX for you! Most big-gun DXers _ 
are members of such systems and will be the - 
first to work the rare ones. Once they’ ve made 
the contacts, they “list” them on the packet-_ 
cluster system, indicating the time and — 
frequency of each contact made. The listings — 
are rebroadcast by the local nodes almost — 
immediately, giving you nearly real-time 
DX-searching data. Many articles have been ~ 
written on this subject, so | won’t go into more | 
detail pee 


QRP Etiquette 


4 

If you operate mobile or QRP (5 watts or 
less), don’t be afraid to identify this way: Some 
DX stations really do have hearts and listen _ 
harder for mobiles and QRP stations. WhenI — 
run 5 watts (and I do, now and then), I always — 
sign “WB2WIK QRP” when calling DX. Some- ~ 
times the DX station will actually reply, — 
“Everyone please stand by. The QRP station — 
go ahead now.” Eureka! A QRP DX QSO right — 
in the middle of a pileup! But don’t lie about — 
it. Use the “mobile” or “QRP” signal only when a 
you're really doing it. 


Next Month 


Next month we’ll round out our primer on ~ 
the DX world with lots of operating tips, and ~ 
a discussion of split operation. We'll take a — | 
look at which bands are best for contacting — 
which countries, and give you techniques for 
collecting those rare QSL cards. Until pen : 


happy DX! q 


SCARED OF THE CODE? 


IT’S A SNAP WITH THE ELEGANTLY SIMPLE 
MORSE TUTOR ADVANCED EDITION FOR > 
BEGINNERS TO EXPERTS—AND BEYOND 


Morse Code teaching software from GGTE 

is the most popular in the world—and for good 
“reason. You’ll learn quickest with the most 
modern teaching methods—including 
Farnsworth or standard code, on-screen 
flashcards, random characters, words and 
billions of canversations guaranteed to 
contain every required character every time— 
in 12 easy lessons. 


Sneak through bothersome plateaus in one 
tenth of a word per minute steps. Or, create 
your own drills and play them, print them 
and save them to disk. Import, analyze and 
convert text to code for additional drills. 


Get the software the ARRL sells and uses to 
Create their practice and test tapes. Morse 
Tutor Advanced Edition is approved for VE 
exams at all levels. Morse Tutor is great— 
Morse Tutor Advanced Edition is even 
better—and it’s in user selectable color... 
Order yours today. 


For all MS-DOS computers (including laptops). 


Available at dealers, thru QST or 73 or send - 
$29.95 + $3 S&H (CA residents add 7.75% tax) to: 


GGTE, P.O. Box 3405, Dept. MS, 
Newport Beach, CA 92659 
Specify 5% or 3% inch disk 


(price includes 1 year of free upgrades) 
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Third Auction Set 


According to Electronic Engineering Times, the FCC has 
scheduled a third wireless spectrum auction for October 26 for 
regional licenses for two-way paging and messaging. These are 
part of the narrowband PCS (personal communication service) 
airwaves which the government began selling earlier this year. 

The two carlier auctions sold paging and interactive tclevi- 
sion channels for an estimated $830 million, but as of this writ- 
ing. more than two dozen bidders have failed to make their li- 


cense down payments, 

Still to come—separate broadband PCS 
auctions. A date for that to commence is still 
yet to be announced. TNX Electronic Engi- 
neering Times, Issue #811, August 22, 1994, 


Superconductivity 
Strides 


A Japanese researcher has discovered 
a method for building superconducting 
wires of atomic dimensions, according to 
Electronic Engineering Times. Yositaka 
Yosida of Iwaki Meisei University’s De- 
partment ofMaterial Science stumbled on 
the discovery while experimenting with 
caging rare earth dicarbides in large buck- 
minsterfullerene molecules. Yosida found 
that elongated carbon buckytubes con- 
taining tantalum carbide—a supercon- 
ductor—are formed in electric arcs. 

The result of these experiments is a su- 
perconducting wire with a protective coat- 
ing of carbon. Superconductivity is an 
emerging technology in which electricity 
can travel through superconducting ma- 
terials which exhibit zero resistance. 

In a related development, a switched. 
32-channel filter bank designed to elim- 
inate interference and jamming in mi- 
crowave systems has passed its first ma- 
jor test by the U.S. Air Force, the first 
giant step toward the installation of HTS 
(high temperature superconducting) de- 
vices in the communications and radar 
systems of military aircraft. The filter 
bank is designed and manufactured by 
STI, Superconductor Technology. Inc. 

The STI filter is seen as a big leap in 
technology. Today an aircraft can filter 
only one or two signals. which is inade- 
quate in dense signal environments like 
those in the Gulf War. Tests of STI’s op- 
tically-switched 32-channel filter bank 
found that it successfully screened all but 
the target signal. Other potential benefi- 
ciaries of the technology would include 
cellular telephone networks. TNX Elec- 
tronic Engineering Times, August 15, 1994. 


AuH 20 

Former Senator Barry Goldwater 
K7UGA appeared on the “Ham Radio and 
More™ broadcast radio talk show recently 
and was “sensational as usual.” according 
to host Len Winkler KB7LPW. The ven- 
erable republican lawmaker answered 
callers’ questions with topics ranging from 
MARS to SDI military hardware. A lot of 
praise was heaped onthe former senator 


~ from all over the country, Winkler said. 


Goldwater continues to be a staunch 
supporter of the no-code license, and says 
that since the code is so outdated, and not 
50 widely used in the military today, he 
believes the time has come to do away 
with the code requirements. even though 
he frequently enjoys operating CW him- 
self. He also says our ability to handle 
communications during times of nation- 
al emergencies is justification for the am- 
ateur radio service to exist. Goldwater is 
opposed to licensing fees for amateurs. 

“Ham Radio and More” can be heard 
Sundays at 6:00 p.m. Eastern on the Talk 
America Network in 23 cities and via 
Spacenet 3. transponder 9, 6.8 MHz au- 
dio. TNX Westlink Report, No. 677, Au- 


gust 2, 1994; and KB7LPW. 


...or am I just getting older? 


Youth Movement—On the left you see the world’s youngest ham, Connor McCann, 
carrying on a high speed CW QSO. Well, he isn’t really licensed yet, but his first 
utterance was “dah dah”, according to his grandfather, Fred Doob AA8FQ. On the right, 


one of the youngest hams in Columbus, Georgia, 12-year-old Josh Dally KE4GRJ, is seen 
working an eight-hour shft, assisting the Red Cross Disaster Services with emergency 
communications during some of the worst flooding in memory there. What a way to spend 
the Fourth of July! TNX Fred Doob AA8FQ and Joe Owen KO4RR. (Right photo by 


Miss Billi KD4CPB.) 
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W/ a4 ASTRO 


CORPORATION 


Voltage 


MODEL VS-50M 


RS-L SERIES 


RM SERIES 


MODEL RM-35M RM-60M 


VRM-35M 
VRM-50M 


MODEL VS-35M 


*{CS—Intermittent Communication Service (50% Duty Cycle Smin. on 5 min. off) 


SPECIAL FEATURES 

e SOLID STATE ELECTRONICALLY REGULATED 

e FOLD-BACK CURRENT LIMITING Protects Power Supply 
from excessive current & continuous shorted output 

e CROWBAR OVER VOLTAGE PROTECTION on all Models 

except RS-3A, RS-4A, RS-5A, RS-4L, RS-5L 

MAINTAIN REGULATION & LOW RIPPLE at low line input 


POWER SUPPLIES WITH BUILT IN CIGARETTE LIGHTER RECEPTACLE 


(714) 458-7277 © FAX (714) 458-0826 


ASTRON POWER SUPPLIES 


e HEAVY DUTY © HIGH QUALITY © RUGGED ¢ RELIABLE 


PERFORMANCE SPECIFICATIONS 
e INPUT VOLTAGE: 105-125 VAC 


(Internally Adjustable: 11-15 VDC) 
low line) 


(except for SL-11A) 


HEAVY DUTY HEAT SINK ¢ CHASSIS MOUNT FUSE 
THREE CONDUCTOR POWER CORD except for RS-3A 
ONE YEAR WARRANTY ¢ MADE IN U.S.A. 


LOW PROFILE POWER SUPPLY 


Colors Continuous ICS* Size (IN) 
MODEL Gray Black Duty (Amps) (Amps) HxWxD 
SL-11A e e 7 11 25 x 75h x 954 
SL-11R e e 7 11 2x7 x9% 
SL-11S e e ZL 11 25 x 75 x 954 
SL-11R-RA e 7 11 434x7 x9% 


Continuous ICS* Size (IN) 
MODEL Duty (Amps) (Amps) HxWxD 
RS-4L 3 32 x 6% x 7% 
RS-5L 4 3'2 x 6% x 7% 


19” RACK MOUNT POWER SUPPLIES 


Continuous ICS* Size (IN) 

MODEL Duty (Amps) (Amps) HxWxD 

, RM-12A 9 12 5% x 19 x 8% 
RM-35A 25 35 5% x 19 x 12'2 
RM-50A 37 50 5% x 19 x 12% 
RM-60A 50 55 7x19 x 12% 

* Separate Volt and Amp Meters 

RM-12M 9 12 5% x 19 x 8% 
RM-35M 25 35 54 x 19 x 122 
RM-50M 37 5% x 19 x 12% 


7x 19 x 12% 
Size (IN) 


50 
Continuous ICS” 


Colors 


RS-A SERIES MODEL Gray Black Duty (Amps) (Amps) HxWxD 
RS-3A . 25 3 3x 4 x 5% 
RS-4A . : 3 4 3% x 6% x 9 
RS-5A ° 4 5 3'2 x 6% K 7% 
RS-7A ° : 5 7 3% x 612 x 9 
RS-7B : . 5 7 4x 7% x 10% 
RS-10A : ° 75 10 4X 7% x 10% 
RS-12A ‘ ° 9 12 4h x 8X9 
RS-12B : 9 12 4X7 x 10% 
RS-20A . ° 16 20 5 x 9 x 10% 
RS-35A ° 5 25 35 5x 11x11 

e 3 
MODEL RS-7 sxe, 


RS M SERIES Continuous Size (IN) 
2 MODEL Duty (Amps) (Amps) HxWxD 
‘ e Switchable volt and Amp meter ‘ 
RS-12M 9 12 4% x8x9 
e Separate volt and Amp meters 

RS-20M 16 20 5x9x 10% 
RS-35M 25 35 5x 11x11 
RS-50M 37 50 6 X 13% x 11 
RS-70M 57 70 6 x 13% x 12% 


Separate Volt and Amp Meters © Output Voltage adjustable from 2-15 volts ¢ Current limit adjustable from 1.5 amps 


to Full Load 
Continuous Ics* Size (IN) 
MODEL Duty (Amps) (Amps) HxWxD 
@13.8VDC @10VDC @5VDC @13.8V 

VS-12M 9 5 2 12 42x8x9 
VS-20M 16 9 4 20 5x9 x 10% 
VS-35M 25 15 7 35 5x 11x 11 
VS-50M 6 x 13% x 11 


37 22 10 50 


Variable rack mount power supplies 


15 7 35 
22 10 50 


5% X 19 x 12% 


37 5% X 19 x 12% 


RS-S SERIES reap heigne eae ee Continuous Ics* Size (IN) 
MODEL Gray Black Duty (Amps) Amps HxWxD 
RS-7S ° ° 5 i 4X 7% x 10% 
RS-10S ° e 75 10 4x 7% x 10% 
RS-12S ° e ~9 12 4% x8x9 
RS-20S ° e 16 20 5x9 x 10% 
MODEL RS-12S SL-11S e S 7 234 x 7% X 9% 
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e OUTPUT VOLTAGE: 13.8 VDC + 0.05 volts 
e RIPPLE Less than 5mv peak to peak (full load & 


e All units available in 220 VAC input voltage 


Wes! 
12 


Wels! 
6 
7 


Shippin 
We bs] 
16 
38 
50 
60 


16 

38 

50 

60 

Shipping 

Wt. (Ibs.) 
4 


Shipping 
Wt. (ibs.) 


13 


18 
27 


46 
48 


Shipping 
Wt. (Ibs.) 


13 
20 
29 
46 


Shipping 
Wt. (Ibs.) 
10 
12 
13 
18 
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Digital HE’ Modes 


by Jeff M. Gold AC4HF 


I love ham radio. Every time I get used to ” 
one aspect of the hobby I find something new 
and exciting to try. I have recently spent time 


exploring the HF digital modes such as PACTOR, 
AMTOR, RTTY and HF packet. I quickly 
dismissed HF packet. It was too slow and I 
never experienced much success with it. I have 


had a great time playing with the other modes 


and they are fast becoming my favorites. 
You come across a different type of person 
on the digital modes. I find the hams I work 
like to rag-chew more than just give a signal 
report; this includes DX stations. Even when 
working contests it isn’t uncommon for the 
ham on the other end to stop and talk. I find I 
like to be able to learn more about the people 
in foreign lands than about the type of rig they 
are running and what the weather is like. Soon 
after my eight-year-old son upgraded to 
General he was on AMTOR. He was talking 
to a guy in England. They sat and exchanged 
jokes for over 40 minutes. The digital modes 


still aren’t crowded so you can work DX or 


the US quite easily. 


To experience the fun and excitement of 


these modes you will need to have some idea 
of what they are and what type of equipment 
will be necessary. You really don’t need to go 
to a great deal of expense to try out these 
modes—you might already have most of the 
necessary components in your shack. 


Equipment 


Most HF transceivers can handle the digi- 
tal modes. Some of the older equipment may 
have problems if the relays are too slow to 
handle the rapid changeover from transmit to 
receive. My old Kenwood 820S tube rig had 
loud relays but did a fine job with the digital 
modes. When using one of the more modern 
solid-state transceivers you will need to make 
sure it has a 100% duty cycle; this means it 
must be designed to handle the longer key- 
down periods necessary for the digital modes. 

You will need to either buy a new or used 
multimode TNC (sometimes referred to as a 
multimode data controller). | purchased my 
used AEA 232MBX before PACTOR was 
developed, but was able to buy an upgrade that 
allows it to handle the new modes. The 
upgrade involved a simple switching of two 
internal chips. The earlier 232 models required 
the purchase of an additional circuit board in 
addition to the chip swapping. Some of the 
Kantronics KAMS are also upgradeable. 

The new AEA 232MBxX, the MFJ 1278B 
and the Kantronics KAM Plus all come with 
built-in PACTOR capabilities. Each brand has 
its advantages and disadvantages. They, all 
have many similar features, but each one 
offers different capabilities. I believe if you 
use any of them you will be happy with the 
results. Each brand has its own following. 

If you have a transceiver and a TNC, the 
next thing you will need is a device that will 
allow you to enter the digital data on a key- 
board and monitor it on a screen. While you 
are watching what you are typing, the device 
needs to be able to communicate-with your 
TNC. I started off with a “dumb” terminal. 
They are referred to in this manner because 
they don’t possess microprocessors capable 
of a number of tasks. They can work fine. ] 
found that when I really started to use the di g- 
ital modes I wanted to be able to do things that 
weren’t possible using the dumb terminal. 

The next step up is to use some brand of 
personal computer to go between you and the 


TNC. The use of this smarter device makes it 
easier and more fun to operate the digital modes. 
I didn’t have much money when I was first 
ready to progress to a computer-driven setup. 
I looked around and found an older model XT 
compatible in perfect shape, with a paper-white 
VGA monitor and a 20 megabyte hard disk, 
for $225. This was in about December 1992. 
This past weekend I was at our local hamfest. 
I saw two similar PCs go for $75 each. These 
are considered “old” technology computers 
and won’t run any of the new Windows soft- 
ware, but the software I run for ham radio 
works fine. I love the keyboard and screen on 
my machine and find them to be the two most 
important features for a computer that will be 
used mostly for typing on the keyboard. 

Using a computer allows you to use the dig- 
ital modes more easily. The computer software 
makes the changeover from transmit to receive 
a lot easier and allows me to program in 
certain text files. One of the files that you 
program in is called your “brag” file. This is 
a short description of your station equipment. 
Most software allows you to program in five 
to 10 different files, and comes with some com- 
monly used ones already programmed in. An- 
other nicety that software provides is logging. 
This takes away some of the part of ham 
radio I enjoy the least: the paperwork. 

With one push of a button I can call auto- 
matic CQ that will 
send a CQ in the 
proper format and 
then, if no one an- 
swers it, it will re- 
peat the CQ after 
a period of time 


using FSK over AFSK: When using FSK you 


rig is equipped with them. 


RTTY, ASCII, AMTOR and PACTOR. 


quite a while. Early hams used surplus tele- 
typewriter machines that were very slow. As 


less expensive they took over this area of ham 


called Baudot for the code used to generate 
the standard set of symbols (letters and 
numbers) that are sent over the air. 


the American Standard Code of Information 
Interchange. This is a code used to describe all 
the letters of the alphabet, numbers and sym- 
bols. It was designed to allow different types 
of computers to share information. The way 
this mode operates 
is similar to RTTY 
but the codes used 
to represent the dif- 
ferent letters and 
numbers are dif- 
_ ferent. There does- 


“With one push of a button 
I can call automatic CQ 
_ that will send a COQ in the 


that I specify. If proper format and then n’t seem to be a lot 
someone answers i ‘ we of people operating 
my Call it auto- if no one answers ul, in this mode. 

matically sets up e ° With these types 
the connection and ut will r epeat the CQ of digital commu- 
enters the person’s nications, bad band 


after a period of time 
that I specify.” 


call into my log 
area. When it is 
time to issue the 


conditions cause 
the TNC to have 


need to do anything about it. Your transceiv- 
er automatically handles this when put into 
this mode, and the TNC knows what to do with 
the information. There is an advantage to 


are able to use additional CW filters if your 


Audio-frequency-shift-keying is handled 
by the TNC. Using this mode you connect your 
TNC through the mike connector (or acces- 
sory plug on some transceivers). In this mode 
the carrier is still constant but the audio tone 
of the signal is shifted in frequency. I have 
been using this for a number of years and it 
works well. You can use either method for 


Radio teletype (RTTY) has been around for 


microprocessors became more common and 


radio communications. RTTY is sometimes 


ASCII is similar to RTTY. ASCII stands for 


slow. There can be a long wait between the 
time you type something and the the time the 
other person gets to read it. PACTOR adjusts 
itself automatically to the band conditions. If 
the band is feeling well it will run at 200 bps 
(bits per second). If the band starts to go it will — 
adjust itself down to 100 bps, which still isn’t — 
too bad. 


Software 


The TNC manufacturers each offer software 
to go with their products. AEA sells PC-Pakratt 
II for DOS machines, PC-Pakratt for Windows, 
MacRatt for the Macintosh and Com-Packratt — 
for the C-64 Commodores. MFJ sells Multi- 
Com, which is available for the IBM- 
compatible PC, the Commodore 64, Amiga 
and the Macintosh. Kantronics sells Hostmaster 
II software for both the Macintosh and PC 
types of computers. 

The first software I tested was the DOS 
version of PC-Pakratt-II. This software had 
been around for some time. It is an older type 
of software and doesn’t appear to have 
undergone any major upgrades. There isno 
install program: you have to copy all the files — 
from the floppy disk to the hard disk of your 
computer. You will also need to go in and 
initially do quite a bit of work to configure the 
software to run on your computer for your 
specific needs. There are no pre-existing files 
built in. You can set up macros or buffers to 
send information such as your station setup (a 
“brag tape”), QTH, personal data and other 
information that you might use regularly. Once 
you do have it set up it is a giant step ahead 
of using a dumb terminal. I found it a little 
harder to use than some third-party software. 

The program allows many operations and 
comes with a built-in logging program. One 
of the major problems I came across was that 
the software operating manual was very skimpy. 
Software that requires a good deal of cus- 
tomizing should at least come with a detailed, 
easy-to-understand manual. The manual that 
comes with the 232MBX TNC is very detailed — 
and very clear. I have always been able to get 
the necessary information from it easily and 
understand the different configuration options 
from the provided information in the manual, 
which is the way the software manual should — 
have been done. 


4 
he 
4 


changeover se- 
quence I merely press one function key and it 
sends Their call de AC4HF. 


What is this Digital Stuff? 


The TNC is a special type of modem. The 
word modem comes from the two functions 
that it performs: mod-ulation and dem-odula- 
tion. You type information on your keyboard 
and the modulation part of the unit converts 
the information which is sent from the com- 
puter in digital form into analog for your trans- 
mitter to send. On the other end the analog sig- 
nal goes through a receiver and is demodulat- 
ed by another modem into digital information 
that appears as text on your monitor. The two 
methods used to modulate the transmitter are 
frequency-shift keying (FSK) and audio- 
frequency-shift (AFSK). 

Some transceivers have built-in FSK. With 
FSK, the transceiver has the ability to gener- 
ate a constant output power signal which typ- 
ically has a 170 Hz shift between one or two 
existing conditions. One of the frequencies of 
the carrier is called Mark. The other frequen- 
cy is called Space. The difference in frequen- 
cy between these two is the 170 Hz frequen- 
cy shift. The two conditions are equivalent to 
the binary 1 or 0 states that computing devices 
use to represent information in binary form. 

Well, that is what is going on. You don’t 
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wrong information 
to demodulate. This 
can mean some strange or wrong characters 
appearing on the receiving station’s monitor. 
AMTOR was designed in order to make com- 
munication more error-free. AMTOR stands 
for Amateur Teleprinting Over Radio. With 
AMTOR you actually create a “link” between 
the sending and receiving stations. The signal 
is sent and then checked on the other end and 
printed to screen if correct. Once this occurs 
the receiving station’s TNC sends a signal over . 
its transmitter saying the signal was received 
OK, please send more information. If errors 
are detected by the receiving station’s system, 
it sends a message requesting that the infor- 
mation be transmitted. Each station takes a turn 
as the sender or receiver. When one station is 
done with his message he presses a key se- 
quence that tells his TNC to change from the 
transmit to the receive mode and send a signal 
to the other station to change over. The use of 
computers and software make this very easy. 
PACTOR is a new digital mode. It was 
developed in Germany by Hans-Peter Helfert 
DL6MAA and Ulrich Strate DF4KV. The 
intention of this mode was to incorporate some 
of the more desired features of both AMTOR 
and packet and add some extra features. Some 
desirable features such as good error correc- 
tion and faster response time were programmed 
into this mode. When band conditions are 
somewhat poor, AMTOR can be painfully 


allow complex computer operations to be 


a bunch of different key stroke combinations. 


you install any other Windows program. The 


the TNC configuration files and doesn’t cre- 
ate the basic macro files that make the digital 
modes easier and more fun to operate. The 
program uses a mouse interface so that you 
can point and click on operations such as 
calling CQ and sending your brag tape, or 
other saved files. ; 

The software seems to have a fair amount 


version you will need to write all your own 
files and save them. This means that if you are 
going to use all of the digital modes the TNC 
is capable of, you will need to write a CQ file 


reason they couldn’t have the setup program 
prompt you to enter your call and other nec- 


you aren’t happy with the files provided. I 
couldn’t find how to do some of the basic func- 
tions that I use throughout QSOs, such as built- 
in keystrokes or mouse button pushes that send 


, 


AEA now sells a PC Pakratt for Windows. _ 
The idea of Windows software is to provide — 
the user with a graphical environmentto  __ 
performed easily without having to memorize 


The program has a true Windows setup pro- a 
gram so that you install itin the same manner 


unfortunate part is that the setup only installs 


of built-in capabilities, but as with their DOS 


and sign-off file for each. There is really no 


essary information and have the CQ files and 
other basic functions created automatically. 
You can always go in and edit these files if — 


the changeover from transmit to receive with 
your call and theirs. The main problem may 
not be the software, but the manual again. This 
was one of the least informative manuals I have 
ever come across. The information was 
presented clearly, but there wasn’t enough for 
me to perform the necessary operations I want- 
ed. For example, they briefly tell you how to 
create a macro to send CQ and give you an 
example using AMTOR. When I followed the 
same procedure for PACTOR it didn’t work 
correctly. 

The software also doesn’t do automatic CQ 
and automatic entry of callsigns into the over- 
sequence or log. One of the nice features about 
Windows is the ability to take the mouse and 
highlight text and easily copy it into tempo- 
rary memory and pass that information into 
other applications. When I tried to copy the 
callsign of a station calling CQ to paste it 
into my connect request. I was rather surprised 
that it couldn’t do it. I read the manual and it 
states that you can only do this from the scroll- 
back window. The scroll-back window is a 
very nice feature. You press a button and you 
can recall all the information from your QSO 
that has been appearing on the screen. You can 
then copy it and print it or paste it into anoth- 
er application. 

MFJ sells MultiCom software to work with 
their 1278B controller. The software has the 
ability to work with the 10 digital modes that 
the controller is capable of. The design of the 
software can be set up to do macros in the same 
manner that PC-Pakratt-II can. I found the same 
flaws with the design of this software as I did 
with the AEA product. | found it a little hard 
to use and not as capable as the Lan-Link 
program. If you are going to use the FAX or 
color SSTV capabilities you might want to 
look at this product. 

In addition to the manufacturer’s specific 


software, other people sell software that 
operates with different TNCs. Lan-Link is a 
shareware software package that can be set up 
to work with any of the three controllers I men- 
tioned. This software was originally designed 
for packet. It is quite sophisticated in its pack- 
et handling abilities and has an impressive list 
of PACTOR functions. It includes the ability 
to do many automatic functions for contest- 
ing. The shareware approach for software- 
allows you to get a copy of the product and try 
it out for a period of time. If you intend to 
continue using it, you send a registration fee 
to make the use of the software legal. The 
license fee for Lan-Link is a very reasonable 
$45 and includes one free upgrade. I found that 
it was a fairly easy-to-use program. The 
program has a good install program. When you 
are done with the install, most of the automatic 
features are already functioning. You can 
program in an additional 10 other files that you 
can send with simple keystrokes. If I want to 
call CQ the software comes pre-configured to 
allow this in two different ways. I can press a 
button and the software will send the appro- 
priate CQ for whichever mode | am in. With 
a different function key I can call automatic 
CQ. This will send CQ and then wait fora 
reply. If no reply is heard in a time period I 
specify, the software will repeat the CQ until 
someone responds, or I stop it. When some- 
one connects, the software automatically takes 
their callsign and enters it for you to use in the 
changeover sequence or the logging program 
that comes with it. You will need to edit the 
brag tape to list your specific equipment. The 
brag tape is also sent with a single keystroke. 
This software has some sophisticated contest- 
ing options built in. I found that it could do 
everything f needed it to, and then some. To 
get more information contact Joe Kasser, G3ZCP 
at P.O. Box 3419, Silver Spring MD 20918. 


Acuterm is a software program designed for 
use with the AEA 232 TNCs. I found this the 
easiest to use. I also like that there is a small 
log window on the screen and it keeps the 
information about the person’s name and QTH 
on there until you tell it to log it permanently. 
The program has a very easy-to-use install 
program. When you are done answering the 
questions about your specific equipment you 
are nearly ready to run. This program also 
automatically sets up the CQ files and changeover 
macros. You need to customize your brag file 
and can easily enter five additional files that 
can be sent during a QSO. This software will 
also take the callsign off the screen and put it 
in the log area and use it for the changeover 
identification sequence. If you see someone 
calling CQ you can easily activate the log and 
enter the person’s callsign. Once it is entered 
it will be used for the connect and be active 
during the QSO. The logging program also 
works well and is simple to use. This program 
was created mainly for the person who likes 
to rag-chew. It does everything I want it to do 
and I find that if I don’t operate PACTOR for 
a while I can get right back on the air using 
this software without having to go through 
intensive software re-training. This is also a 
shareware product and you can use it ‘til you 
log a set number of contacts. If you wish to 
get an official copy they are $40 from W.R. 
Kissel N8BA, P.O. Box 395, Milford MI 48381. 

Kantronics sells Hostmaster II Plus software 
which operates with their KAM TNC. I had 
heard good reports on the air about this soft- 
ware and was not disappointed when I tested 
it out. The software can be used with a mouse, 
which simplifies operations. After you go 
through the install program you will need to 
write all your macros for calling CQ and your 
brag tape. The difference is that with this soft- 
ware, once you have it set up, is simple to use 


but performs many functions. To answer a call 
in PACTOR you just enter the person’s call 
and press the connect function keys. The oth- 
er person’s call is then available in the changeover 
sequence and can be put into the included 
logging program automatically. To change from 
one mode to another you can just go to the top 
of the screen and select it with your mouse. 
The software allows you to have two windows 
on the screen to view both VHF and HF 
operation. 


On the Air 


There are many different aspects to the dig- 
ital modes. Contesting can take on a whole 
new appeal with RTTY or AMTOR. There are 
a number of RTTY contests throughout the 
year. The contests usually allow QSOs on 
RTTY, AMTOR or ASCII. I have found that 
most people work RTTY during the contests. 
I recently purchased software written by WF1IB 
for RTTY contesting. This is one of the best 
software packages I have ever used. It is 
designed for use with a PC-compatible com- 
puter, and you can use a mouse to control most 
functions. I found that the software was so easy 
to use that I enjoyed getting into the contest 
strategy rather than worrying about the 
logging aspects of the contest. I am by no means 
a competitive contestor, but I managed to work 
236 stations, many of which were DX. I only 
operated the contest when I was in the mood 
and did not stay up all night. 

Whether you get into this part of the hobby 
with minimal equipment or go all out at first, 
1 believe you will thoroughly enjoy the 
digital modes. Allow some time for each 
individual contact. You will find that when you 
make a contact you are much more likely to 
get into an actual conversation than on the 
other ham modes. 
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The ICOM IC-726 


ICOM America, Inc. 
2380 116th Avenue N.E. 
Bellevue WA 98004 


Telephone: (206) 454-7619 
Price Class: $1,283 


tuned to a certain band. At first I thought, “big 
deal,” but I found this feature very useful. 


On The Air 


I spent several weekends operating the 


The HF + 6 road warrior. 


by David Cassidy NIGPH 


At the beginning of the summer of ’89, 
television reception in the non-cable towns and 
villages of central New Hampshire turned 
strange. Every night, stations usually received 
with extreme clarity were fuzzy and filled with 
interference for most of the evening. For the 
rest of the world. this was another of the 
minor inconveniences of living with old- 
fashioned broadcast TV. For a ham. it could 
mean only one thing: 6 meter DX! 

Signals were coming from places like Texas 
and Florida (I even saw the ID screen from a 
Dallas station). With this evidence of great 6 
meter propagation staring me in the face 
(literally!), it was time to take a look at some 
of the available 6 meter equipment. 


On The Road 


Not too long ago, getting onto 6 meters meant 
buying or building separate equipment for that 
band. But not anymore. Now you can get the 
6 meter band included with your HF rig. ICOM 
took their IC-725, added 6 meter capabilities, 
and re-christened it the IC-726. I’ve had the 
chance to put in several hours behind the mike 
of this rig, and this is what I found: 

The layout of the operating controls on the 
IC-726 is pretty straightforward. The mode 
selection buttons are stacked to the left of the 
main tuning knob, and the frequency controls 
are stacked to the right. 

The first thing I did after unpacking the rig 
was throw it on the front seat of my Car, 
attach the antenna and power, and tune in the 
20 meter band. Then I started driving the 
40-minute commute home from work. After 
scanning the phone portion of the band with 
the tuning controls on the supplied microphone 
(a very handy feature for mobile operation), 
I called “CQ.” For the next 20 minutes I had 
a very enjoyable QSO with a gentleman in 
Florida. By the time I pulled into my drive- 
way, my hands were finding the controls with- 
out looking at the rig. Even switching bands 
was no problem; you just push the button 
marked BAND, use the mike controls to 
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select the band you want, then push the BAND 
button again. A quick glance at the frequen- 
cy display, and that’s all there is to it. A push 
of the LOC button disables the main tuning 
knob but leaves the UP/DOWN buttons on the 
microphone functional, so bumping the main 
tuning knob while reaching for the volume 
has no effect. 

This was my first experience with mobile 
HF, and I was hooked. The IC-726 is now my 
constant copilot during my daily commute. 


Back in the Shack 


Once I arrived home, it took only a few 
seconds to set up the IC-726 at the operating 
desk. There is a plate on the back of the rig 
that tells what each jack, switch and plug is 
for, so the confident need not even look at 
the manual. In fact, this rig is so plainly laid 
out that anyone familiar with modern trans- 
ceivers probably won’t need to read what is, 
with few exceptions, a well-written instruc- 


tion manual. (Once the initial excitement of 


any new piece of gear wears off, J would 
suggest spending 30 minutes or so with the 
manual, and if you are adding a linear 
amplifier or other gear to the chain, I would 
strongly urge that you take the time to go 
through the manual first.) 

The spec rundown for the IC-726 is fairly 
standard for a modern HF rig: general cover- 
age receiver, two VFOs, 26 memory channels 
(with two channels holding split frequencies), 
RIT, band and memory'scanning, and variable 
tuning rates. One feature that I found very help- 
ful was the built-in 10 dB preamp. Especially 
during mobile operation, that extra push in the 
signal-to-noise ratio can make the difference. 
The built-in noise blanker was also quite 
helpful in eliminating ignition noise. The back- 
lit amber display is something else that I liked 
very much. All operating functions have an 
indicator, so you only need to look in one spot 
to remind yourself exactly where you are and 
what you're doing (another handy feature for 
mobile operation). 


IC-726 on every band, and in every available 
mode. Audio reports were consistently superb, 
even on AM where the newer rigs can’t 
really compete with the audio quality of some 
vintage equipment. 

Receiver audio is average, as long as you 
don’t use the tiny speaker built into the 
cabinet. Almost any extension speaker will 
sound better. If you plan to go mobile with this 
rig, an extension speaker is a must. The built- 
in speaker started buzzing at relatively low 
audio output in the quiet of the shack. Mobile 


operation, even with the rig on the passenger 


seat and the speaker facing directly at me, was 
next to'impossible. 

This is really not a criticism of the transceiv- 
er. In order to put a larger speaker in the cab- 
inet, the cabinet would have to be larger. Con- 
sider the built-in speaker as sort of a backup, 
and you'll have no problems or complaints. 

As stated earlier, band changing is a snap. 
Tuning is very smooth and precise, even when 
tuning down to 10 Hz steps. The knob tension 


is easily controlled by a front panel screw, so 


those who like a looser or stiffer tuning can be 
accommodated. 

What passes for tuning up in a modern 
transceiver is quick. Set your power level, 
check your SWR, and you’re on the air. The 


IC-726 will give you 100 watts (40 watts in 


AM mode) on 160-10 meters and 40 watts (10 
watts in AM mode) on 6 meters into an SWR 
of 1.3:1 or better. The automatic protection 
circuits kick in at higher SWR and your total 
output will be reduced accordingly. 

QRP operation is a simple matter of turn- 
ing down your RF power. Even when the 
power is turned fully counterclockwise, you’ II 


still get about 10 watts output. This is due to 


the idling current supplied to the driver and 
final transistors to obtain bias voltage. If you 
want to operate serious QRP, a simple attenu- 
ator could be put in line. 


What I Liked 


1. Of course, 6 meter capability has to top 
this list. It’s great to have that extra band. You 
don’t get it for free, though. Only you can 


decide whether or not it’s worth around $300 


to have the extra band. The way I look at it, 
you're already spending a lot of money so you 
might as well shell out a little more. 

2. The front panel layout of this Tig is 
excellent. Mobile operations are safe and easy. 

3. The variable tuning steps are easily 
accessible. If you want to go from the FM 
portion of 10 meters to the Novice/Tech SSB 
subband, a simple button push lets you tune 1 
kHz or even 1 MHz at atime. 

3. The 10 dB preamp is great! I never real- 
ized I needed one until I had one. Now, I couldn't 
live without it. 

4. The back-lit amber display is well 
thought out and easy on the eyes. Everything 


you need to know is contained in about four 


inches of space, which adds another safety 
margin in mobile operation. 

5. The band stacking registers will remem- 
ber where you were the last time you were 


Before tuning to another band, I always leave 
the VFO on a special frequency (the center of 


the phone portion, or maybe a net frequency). 


As I’m scanning the bands, that special — 
frequency is waiting for me when I return. 

6. The smooth and precise tuning is a real 
plus. Many rigs get a bit cranky when you’re 
tuning 10 Hz steps. The IC-726 was easy to 
tune and never wavered. 


What I Didn’t Like 


1. ICOM’s biggest sins are sins of omission. 
It would be nice if the tone encoder and CW 
filter were standard instead of options, but to 
not include the carrying handle . . . shame, 
shame, shame. For a rig that is marketed as a 
base/mobile unit, the carrying handle should 
be standard equipment. : 

‘2. The manual falls short in helping you set 
up digital modes. In today’s world of packet 
TNCs and multimode controllers, the transceiv- 
er manufacturers ought to get a bit more spe- 
cific on how to set up their rigs for these modes. 

3. The noise blanker circuit does not oper- 
ate in the AM or FM modes. This made 
mobile AM work rather aggravating. 


Options 


ICOM has an extensive line of options for 
the IC-726. These range from the standard 
choice of power supplies, antenna tuners and 
external speakers, to a programmable tone 
encoder mobile mounting bracket, and the 
missing carrying handle. 

The CR-64 high-stability crystal unit will 
improve frequency stability. especially if you 
will be operating in extreme weather (the 
CR-64 is rated from -22 degrees F to +140 
degrees F). There are two different CW filters 
available. The FL-100 is a 500 Hz/-6 dB 
filter, and the FL-101 is good for 250Hz/-6 dB. 

Other options include the CT-16 Satellite 
Interface Unit, which provides easy tuning for 
satellite communications, and the CT-17 Lev- 
el Converter for remote control of the transceiv- 
er through your computer’s RS-232 port. 


Final Comments 


ICOM’s usual quality is evident in the 
IC-726. After two months of heavy use, 
including the daily switch from the shack to 
the car, the rig hasn’t given any trouble. The 
simplicity of operation makes it a breeze to 
use, especially when going mobile. 

If 6 meters is not your cup of tea. then you 
might want to save yourself a few hundred 
bucks and check out the IC-725. But if-you’re 
the type of ham who is always interested in 
putting your callsign out on another band or 
in another mode, the IC-726 is a great way to 
get on 6 meters with no hassles. The next 
summer DX season is right around the 
corner! 

Reprinted from 73 Amateur Radio Today, 
December 1990. 

[Editor’s Note: The IC-726 is being dis- 
continued. It will be replaced by the IC-729, 
Sloe top 


The ICOM CT-16 


Satellite Interface Unit 
An easy way to change VFOs. 


by Joe Holman KA7LDN 


The ICOM CT-16 Satellite Interface Unit 
makes changing your uplink and downlink 
VFO frequencies as easy as changing a sin- 
gle VFO frequency. One of the most common 
complaints heard today among satellite oper- 
ators is: “I am always playing catch-up with 
my uplink and downlink frequencies—I wish 
1 could free my hands up more!” Well, you 
can now forget about this annoying and painful 
task. 

The CT-16 is a small black interface unit 
that allows two of your ICOM x75 series rigs 
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Figure 1. Ct-16 interface unit, 
top view. 


to communicate with each other. When 
enabled, the CT-16 lets you simultaneously 
change two separate VFOs’ frequencies (on 
the two different rigs) via one of the selected 
single tuning knobs on your rig. The CT-16 
interface unit works well with any ICOM rig 
using the ICOM CI-V communication sys- 
tem. (All ICOM x75 series rigs use this type 
of communication system, except for the 
IC-735.) 


How It Works 


The CT-16 Satellite Interface Unit bidirec- 
tionally sends (serially) two ICOM x75 rigs 
packets of information via the interface unit. 
The ICOM CI-V (Communication Interface 
- V) System uses the CSMA/CD (Carrier Sense 
Multiple Access with Collision Detection) 
standard. 

A packet of information contains two main 
types of data, plus some other codes. ‘The first 
main type of data is a unique number or 
“address” pertaining to a particular ICOM rig, 
such as 16 for the IC-275 and 20 for the IC-475. 
The second main type of data contained in the 
information packet is a command which tells a 
particular rig what task to perform. The 
standard format of an information packet is as 
follows: _ 
preamble preamble RX address TX address 
command frequency end of message code 


Each section is one byte in length. The 
“preamble” tells the microprocessors that a 
command is arriving. The “RX address” is the 


rig/CT-16 address which is sending the pack- 
et of information. This is needed so that an 
acknowledgment can be detected with the 
same address in the TX address byte. The “TX 


address” denotes which rig is supposed to 


receive and process the command. Since both 
rigs receive all commands, commands received 


by the “wrong” rig can be ignored. The “com- 


mand” is which command is to be executed. 


The “frequency” is the frequency to be set, or 
returned from an interrogating command. The 
“end of message code” tells the microproces- 


sor that the complete packet of information 
has been completely sent. 


The following types of CI-V commands are 


available: 
° set frequency 
* mode set 
° band edge read 
¢ frequency read 
* mode read 
¢ frequency set 
¢ VFO set 
e memory channel set 
e memory channel read 
* memory channel write to VFO 
¢ memory channel clear 
* scan start or stop 
* split operation 


All information packets can be sent at 


either 300, 1200 (default), or 9600 baud. 


Remember, a particular rig can only pro- 


Figure 2. Address switch locations, 
front view. 


cess a frequency command when its internal- 
ly stored address matches the address received 
in an information packet. All other packets 
are quickly discarded by the rig’s microcom- 
puter. All addresses are factory-prear- 
ranged/assigned, and will never be the same 
for two different rigs. 


Pre-Operation 


Before depressing the power switch, which 
enables the interface unit, you need to set the 
address switches properly according to which 
rigs are to be controlled, select the uplink 
switch position, and select the tracking. (See 
Figure | for a top view of the interface unit, 
and Figure 2 for a front view of the interface 
unit’s address switches.) Remember: Once 
depressed, the power switch enables the unit 


so you must make all pre-adjustments prior to 
switching the power on. 

The address switches tell the interface unit 
what rigs are connected. If you select the wrong 
address of the right rig, the rig will not respond 
to any command that is sent to it. Unfortu- 


nately, the interface unit cannot notify you of 


this mistake, and all your efforts will soon fail 
when the power is turned on. 

When trying out the interface unit, I con- 
nected the IC-275A and IC-475A rigs to it, 
setting the address switches as shown in 
Figure 3. The uplink switch selects which rig 
will be the “master” rig (usually the uplink), 
and which is the “slave” rig. When the inter- 
face is enabled, the master can change the 
slave’s frequency hertz for hertz as you turn 
the VFO frequency dial on the master. For 
example, if you change the master’s frequen- 


Figure 3. CT-16 (rear view). 


cy by 5 kHz, the slave’s frequency will also 
change by 5 kHz. Note, however, that when 
the uplink switch is in the high band position, 
the interface unit assigns the rig which 
operates in the higher frequency range to be 
the master controller. When the switch is in 
the low band position, the interface unit 
assigns the lower operable frequency rig to be 
the master. 

But, was that previous change in frequen- 
cy +5 kHz or -5 kHz? To answer that ques- 
tion you must examine the tracking switch. If 
the tracking switch is in the normal position, 
the interface unit coordinates the slave to 
change its frequencies in the same direction 
as the master does (up 5 kHz on the master, 
up 5 kHz on the slave, and vice versa). How- 
ever, if the tracking switch is in the reverse 
position, the interface unit changes the slave's 
frequency in the opposite direction than that 
of the master (up 5 kHz on the master, down 
5 kHz on the slave). 

The tracking switch is a very important 
switch on the interface unit. You will want to 
have it in the reverse position if the transpon- 
der you are working inverts its signals, such 
as for all OSCAR 13’s transponders. How- 
ever, if you are working a satellite which does 
not invert its transponder signals, such as 
RS-10 in Mode A, you will want the tracking 
switch in the normal position-noninverting. 
Figure 4 presents some example tracking switch 
settings for some common satellite modes. 
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ICOM America, Inc. 
2380 116th Avenue N.E. 
Bellevue WA 98004 


(206) 454-7619 
Price Class: $115 


Tuning In (Standard Operation) 


Just before switching the CT-16’s power 
on, adjust your uplink and downlink frequen- 
cies—because, once you turn the power on, 
you are off and running! For proper operation, 
you will need to set your uplink and downlink 
frequencies at the upper and/or lower satellite 
range limits, depending upon the satellite’s 
transponder. 

If the transponder inverts signals, set the 
downlink frequency to the transponder’s 
lower edge, and the uplink frequency to the 
transponder’s upper edge. For example, on 
OSCAR 13 Mode B, I set the IC-275 to 145.825 
MHz and the IC-475 to 435.570 MHz. Then 
I can switch the interface unit’s power on and 
adjust frequencies by means of the master ng. 
As I turn the master rig’s tuning knob coun- 
terclockwise, the IC-475’s frequency decreases, 


1C-275A/E/H 1C-475A/E/H 


Figure 4. Transceiver address 
settings. 


and the IC-275’s frequency increases! Pretty 
easy, and one of my hands is free! 

However, if the satellite’s transponder does 
not invert signals, set both your downlink and 
uplink frequencies to the transponder’s low- 
er band edge limit. On RS-10 Mode A, this 
means setting one rig to 145.860 and the 
other to 29.360. Then, switch the interface 
unit’s power on. Now, when enabled, as you 
increase the master’s frequency by turning the 
master’s VFO knob clockwise the slave’s 
frequency increases, and vice versa for the 
other direction. 


Blink Blink Blink 


One of the features of the CT-16 I espe- 
cially like involves the power indicator. 
Normally, the power indicator shines bright- 
ly whenever the interface unit is supplied 
approximately 12 volts DC. However, if you 
ever tune to a particular downlink frequency 
that correlates to an out-of-band edge uplink 
frequency, the power indicator blinks on and 
off repeatedly until you move back to an 
in-band frequency. 

This is a real handy feature in case you do 
not have a frequency chart right in your hand 
after tuning up for the initial time. If you set 
the satellite’s band limits before turning the 
power on, you will not have to look up at the 
chart again to find a particular set of band lim- 
its because each time you go out of band the 
power indicator flashes, telling you that the 
current frequency is out of range. 


Power Requirements 


The CT-16 interface unit does not require 
much power but it must be connected to a 
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CIRCLE 68 ON READER SERVICE CARD 


The ICOM CT-16 


Continued from page 11 


power source which provides some clean 
power between 9 and 15 volts DC. Since the 
majority of the unit’s components are digital 
it does not draw much current—the interface 
unit only requires approximately 25 mA. Just 
about any standard power supply provides 
these ratings. The interface unit comes with 
a nice DC IN jack that plugs directly into the 
back panel of the unit. 


The Final Word 


The CT-16 is a great little unit and I would 
recommend it to anybody owning compatible 
ICOM equipment. After setting up the CT-16 
you can pay less attention to the annoying task 
of continually tweaking the frequencies of 
your satellite uplink and downlink rigs. You 
can have more fun—and that’s what we are 
all here for, isn’t it? 


1 only found one thing that I did not like 
Satellite Uplink 
Station Frequency 


RS-10 | A Mode 145 MHz 


AO-13 | J Model — 145 MHz — 435 MHz oy 


Out Out 


+ * 
~) ar 


about the CT-16: the number of communica- 
tion ports available. Currently, the interface 
unit only supports two rigs to communicate 
to each other simultaneously. I think it would 
be a great idea to have more than two ports 
available and to have switches to interact with 
different sets of rigs. 

And, ah yes, the infamous Doppler shift. 
The interface unit cannot automatically make 


up the difference for the satellite’s Doppler- 


shift-atfected signal. This means that you have 
to retune your master rig’s frequency to com- 
pensate for Doppler shift. 

Here’s a note for amateurs using the 
previous ICOM CI-IV communication sys- ~ 
tem (IC-751, IC-751A, IC-R71A/E/D, 
IC-27 1 A/E/H, IC-471 A/E/H, and IC-127 1A/E)> 
The CI-IV communication system can use 
the CT-16 by using an ICOM-designed 
converter, the UX-14. ICOM offers the 
UX-14-CI-IV/CI-V converter for about $86 
(suggested retail price). 

Reprinted from 73 Amateur Radio, July 


1990. 
Downlink Uplink ‘Tracking 
Frequency Switch Switch 


29 MHz 


Figure 5. Satellite frequency chart/tracking switch. 


Custom Meters 


by Frank Kamp K5DKZ 


If you build your own equipment, sooner 
or later you will come across a project re- 
quiring a meter. You can purchase the exact 
meter listed in that project’s parts list, or you 
can try to adapt a surplus meter, as long as its 
movement has greater or equal sensitivity. 

Regardless of what is indicated on the face 
of a surplus meter, almost all of them are 
current devices, and the majority have 1 mA 
movements. If you didn’t have to pay more 
than a few dollars for it, chances are good 
that your surplus meter falls into this cate- 
gory. If it has a scale reading more than 1 mA, 
it could still be a 1 mA meter movement with 
an internal shunt. Some meters even tell 
you what the movement is, right on the face 
plate in fine print, next to the manufacturer’s 
logo. 

Let’s say you got a super deal on a meter. 
Its scale is calibrated in “Light Output.” Oth- 


er than that cryptic legend, there is absolute- 
ly no other information. Let’s see how you 
can utilize this typical surplus treasure. 

You could spend a lot of time rigging up a 
test setup that will measure the internal 
resistance of the meter movement. If you want 
to go through the calculations for shunt 
resistance, you need that value for the for- 
mulas. There is also a simpler way to do this 
which requires only a stable voltage source, 
an assortment of precision resistors, and 
E = IR. If you have an accurate ohmmeter, 
you don’t even need the precision resistors. 
I use a regulated 12 VDC, | amp supply for 
my measurements, but almost anything, 
including a 1.5 volt battery, could be used. If 
you use a battery you will want to accurate- 
ly determine its voltage under load. 

Assuming the use of a regulated 12 VDC 
supply and a suspected 1 mA meter, we can 


Sc 


Figure 1. (a) Meter symbol, (b) typical meter face. 
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proceed as follows: Verify the meter move- 
ment by connecting it to the supply in series 
with a 50k ohm resistor. Just touch the con- 
nections momentarily. If the meter needle just 
barely moves, reduce the series resistance by 
increments of 5k ohms until you get a full- 
scale reading without pegging the needle 
into the stops. A 1 mA movement will take 
a 12k ohm series resistor for a full-scale 
indication using a 12 VDC supply. The 
precautions in approaching full-scale slowly 
prevent pegging the meter into the stops and 
damaging it. ; 

Let’s say your meter does have a 1 mA 
movement, but you need a 100 mA meter. I 
use a simple “cut, try, then calculate” method. 
Get a length of #30 wire wrap wire. A cou- 
ple of feet should be enough. Strip the ends 
and solder the wire across the meter termi- 
nals. Hook up this newly shunted meter to 
the 12 VDC regulated sup- 
ply by connecting a 12k ohm 
resistor in series with it. Note 
the meter reading. A third- 
scale deflection will indi- 
cate that you now have a 3 
mA meter. A 10th-scale de- 
flection makes it a 10 mA 
meter,.and so on. Say you 
did get a 10th of total scale 


10 


mA meter, but you wanted 
a 100 mA meter. Unsolder 
the temporary wire wrap 
shunt, reduce its length by 
a factor of 10, and reinstall 
it. You should now get full- 
‘scale deflection using the 


12 VDC supply in series with 


deflection indicating a 10- 


a 120 ohm resistor. Now you have a 100 mA 
meter. Record the results you get and you will 
have a ready reference for making other shunts 


for this meter. For instance, one-third the Be 


length of the 100 mA shunt will get you a 300 
mA shunt for that particular meter. Or, you 
can go the other way: Twice the length will | 
get you a 50 mA meter. Nothing complicat- _ 
ed, just a simple use of ratios. “4 
After you have determined how much wire _ 
to use in the shunt, you can wind itontoa 


resistor body and solder the shunt leads to the i. 


resistor wire leads. Almost any resistor 
value will do here because the shunt is nor- 
mally only a few fractions of anohmin 
resistance. I don’t spend a lot of time getting _ 
the shunt exactly right, either. I would be — 
happy with a 120 mA, ballpark, full-scale _ 
deflection of a newly-shunted 100 mA 


meter because the scale will be re-drawn and 


re-calibrated anyway. = 
Any CAD drawing program can be use 
to make a new meter face. Even some of the — 
lesser-capable drawing programs will do a 
fair job. I use an old version of AutoCad and 
printer-plot the output to an old HP LaserJet 
printer. Once you have a new meter face de- _ 
signed, mount it on the meter and calibrate it - 


with the new shunt installed. In the case of 
the 100 mA meter with 12 VDC supply, you 


will need at least one 240 ohm and one 120 
ohm resistor. These will deflect the meter to 


50 mA and 100. mA, respectively. Mark the . 


location of the meter needle directly on the 
new meter face with a pen for both half-scale 
and full-scale readings. Now go back to the 
drawing program, scale your experimental — ; 
meter test results; and duplicate them in the 


drawing. You can now subdivide the half- and 3 


full-scale marks in the drawing, printa new _ 
face and install it in the meter. ead 

If you choose not to make a new meter face, 
you can still get an accurately calibrated 
meter by adjusting the shunt length to a greater 
degree of precision. Then make use of the 
existing meter scale. RE 
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Uncle Wayne’s Bookshelf 
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OOKS FOR BEGINNERS 


02D42 Digital Novice by Jim Grubbs Geared to make you a more know!- 
edgable participant. $8.50 


05C25 Basic A.C. Circuits A step-by-step approach for the beginning 
student. $24.50 


20N018 Technician Class License Manual: New No-Code by 
Gordon West This book covers everything you need to become a Technician 
Class Ham. Every question and answer on the examinations is found in this 
one book. FCC Form 610 application. $9.95 


20N092 The Wonderful World of Ham Radio by Richard Skolnik, 
KB4LCS Simple, clear, and fun. Introduces young people to amateur radio. 
$7.95 


20N100 Electronics Build and Learn (2nd Ed.) by RA Penfold 
Combines theory and practice so that you can “learn by doing.” $12.50 


20N099 Digital Electronics Projects for Beginners by Owen Bishop 
Contains 12 digital electronics projects suitable for the beginner to build with 
the minimum of equipment. $12.50 


AR2871 W1FB’s Help for New Hams by Doug DeMaw W1FB 
Complete for the newcomer. Put together a station and get on the air. $10.00 


AR2286 First Steps in Radio by Doug DeMaw WIFB Series of QST 
articles. $5.00 


SHORTWAVE 


06S57 1993 Passport to World Band Radio _ by International 
Broadcasting Services, Ltd You'll get the latest station and time grids. $16.50 


03S11 Shortwave Receivers Past and Present edited by Fred J. 
Osterman Guide to 200+ shortwave receivers manufactured in the last 20 
years. The Blue Book of shortwave radio value. $8.95 


07R25 The ATTY Listener by Fred Osterman New and expanded. This 
specialized book compiles issues 1 through 25 of the ATTY Listener 
Newsletter. Contains up-to-date, hard-to-find information on advanced RTTY 
and FAX monitoring techniques and frequencies. $19.95 


03C09 Shortwave Clandestine Confidential by Gerry L. Dexter 
Covers all clandestine broadcasting, country-by-country: tells frequencies, 
other unpublished information: spy, insurgents, freedom fighters, rebel, anar- 
chist radio, secret radio. $8.50 


03M221 US Military Communications (Part 1) US Military communi- 
cation channels on shortwave. Covers frequencies, background on point-to- 
point frequencies for the Philippines, Japan and Korea, Indian and Pacific 
Oceans, and more, $12.95 , 


03M222 US Military Communications (Part 2) Covers US Coast 
Guard, NASA, CAP, FAA, Dept. of Energy, Federal Emergency Management 
Agency, Disaster Communications, FCC, Dept. of Justice. From 14 KC to 
9073 KC. $12.95 


03M223 US Military Communications (Part 3) Completes the vast 
overall frequency list of US Military services, from 8993 KC to 27,944 KC. 
$12.95 


09S42 The Scanner Listener's Handbook by Edward Soomre N2BFF 
Get the most out of your scanner radio. $14.95 


11T88 Tune in on Telephone Calls by Tom Kneitel K2AES Formatted 
as a frequency list with detailed description of each service and its location in 
RF spectrum. $12.95 


03K205 Guide to Radioteletype (RTTY) Stations by J. Klingenfuss 
Updated book covers all RTTY stations from 3MHz-30MHz. Press, Military, 
Commercial, Meteo, PTTs, embassies, and more. $12.95 


411AS10 Air Scan Guide to Aeronautical Communications (5th 
Ed.) by Tom Kneitel K2AES Most comprehensive guide to monitoring US 
aeronautical communications. Covers all Canadian land airports and sea- 
plane bases, plus listings for Central America, the Caribbean, North Atlantic, 
and the Pacific Territories. $14.95 


15A002 Scanner and Shortwave Answer Book by Bob Grove Most 
frequently asked questions by hobbyists. $13.95 


07A66 Aeronautical Communications Handbook _ by Robert E. 
Evans Exhaustive, scholarly treatment of shortwave aeronautical listening. 
$19.95 


11RF13 The “Top Secret” Registry of US Government Radio 
Frequencies (7th Ed.) by Tom Kneitel K2AES This scanner directory has 
become the standard reference source for frequency and other important in- 
formation relating to the communications of federal agencies. $19.95 


11F52 Ferrell's Confidential Frequency List, New Revised Edition 
compiled by A.G. Halligey All frequencies from 4 MHz-28MHz covering 
ship, embassy, areo, Volmet, Interpol, numbers, Air Force One/Two, more. 
$22.95 f 


11SR97 National Directory of Survival Radio Frequencies by 
Tom Kneitel K2AES Handy and concise reference guide to high interest com- 
munications frequencies required by survivalists. $8.95 


41SM11 Scanner Modification Handbook, Vol. 1 by Bill Creek pro- 
vides straightforward step-by-step instructions for expanding the operating ca- 
pabilities of VHF scanners. $17.95 


11EE06 Guide to Embassy Espionage Communications by Tom 
Kneitel K2AES Candid and probing examination of worldwide embassy and 
(alleged) espionage communications systems and networks. $10.95 


20N094 A Flick of the Switch, 1930-1950 by Morgan E. McMahon 
Discover the fast-growing hobby of radio collecting. $8.95 


07R26 World Wide Aeronautical Communications — by Robert E. 
Evans Aircraft/Air Traffic Control, Aircraft(Company Operations, Aviation 
Weather Broadcasts, Aeronautical Flight Tests, Worldwide Military Air Forces, 
Aero Search & Rescue, Aero Law Enforcement, NASA Flight Support, Aero 
Terms & Abbreviations and Aero Tactical Identifiers. $6.95 


11789 Scanner Modification Handbook Vol. 2 by Bill Creek Here it 
is—a companion to Vol. |. In fact, Vol. 2 has a section that provides improved 
approaches and updated techniques for the mods in Vol. 1. There's 18 new 
exciting modifications for popular scanners. $17.95 


03R01 World Press Services Frequencies (RTTY) New 5thEd A 
comprehensive manual covering radioteletype news monitoring—contains all 
information—antenna, receiving, terminal units, plus three extensive frequen- 
cy lists. $8.95 


VIS Study Cards Compact, up-to-date Flash Cards with Key 
Words, Underlined, Quiz on back. Formulas worked out. Schematics |, 
at your fingertips. Used SUCCESSFULLY by ages 6 to 81! 


NOVICE visot $11.95 


TECH Viso2 10.95 
GENERAL VISO3 9.95 
ADVANCED VISO4 15.95 


EXTRA VISOS 14.45 


ARRL BOOKS REFERENCE ANTENNAS 


AR1994 ARRL 1994 Handbook (71st Ed.) Features: added DSP, im- 
proved treatment of Pi and Pi-L, all new all-digital-logic, plus lots more. 
$25.00 


AR1993 ARRL Handbook 39 chapters, featuring 2,100 tables, figures 
and charts. Comprehensive, well organized and affordable. $25.00 


AR1086-4 ARRL Operating Manual (4th Ed.) _ Information on how to 
make the best use of your station, including: interfacing home computers. 
OSCAR, VHF-UHF. $18.00 


AR0194 Antenna Compendium Vol. 1 — Materials on verticals, quads, 
loops, yagis, reduced size antennas, baluns, Smith Charts, antenna polariza- 
tion. $10.00 


AR2545 Antenna Compendium Vol. 2 — Covers verticals, yagis, quads, 
multiband and broadband systems, antenna selection. $12.00 


AR4017 Antenna Compendium Vol. 3 More verticals, yagis, quads, 
plus loops, arrays, mobile, direction finding, controlled currents, computer- 
ized, installation, overloads, plus 40 new articles for beginner's to advanced. 
$14.00 

AR2626 Companion Software for Antenna Compendium Vol. 2 
5 1/4" MS-DOS floppy. $10.00 


AR0488 W1FB’s Antenna Notebook by Doug DeMaw WIFB Get the 
best performance out of unobtrusive wire antennas and verticals. Build tuners 
and SWR bridges. $9.50 


AR0348 QRP Notebook by Doug DeMaw W1FB Presents construction 


_ projects for the QAP operator. $9.50 


AR4141 W1FB’s Design Notebook by Doug DeMaw WIFB Filled with 
simple practical projects that can be built using readily available components 
and common hand tools. $10.00 

AR2200 Antenna Impedance Matching _ by Wilfred N. Caron Most com- 
prehensive book written on using Smith Charts in solving impedance match- 
ing problems. $20.00 

AR0402 Solid State Design Good, basic information, circuit designs and 
applications; descriptions of receivers, transmitters, power supplies, and test 
equipment. $12.00 

AR3193 Weather Satellite Handbook (4th Ed.) by Dr. Ralph Taggart 
WB8DOQT Expanded and revised to reflect today’s weather-fax satellite tech- 
nology. $20.00 

AR3290 Companion Software for Weather Satellite Handbook 5 
1/4" MS-DOS Floppy. $10.00 

AR3291 Now You’re Talking! All You Need To Get Your First Ham 
Radio License (2nd Edition) A complete study guide for the Technican 
and Novice written exam. Practical information every beginner needs is writ- 
ten clearly and simply and in small doses. $19.00 

AR3292 Your Introduction to Morse Code: Practice Cassettes Kit 
includes two 90 minute cassette tapes. Prepares you for the 5 WPM Morse 
code exam to earn your Novice license or add high-frequency worldwide com- 
munications privileges to your code-free Technician license. $10.00 

AR0437 ARRL Repeater Directory 1993-1994 — 19,000+ listings with 
digipeaters, bandplans, CTCSS (PL(TM)) tone chart, frequency coordinators, 
ARRL special service clubs, and beacon listings from 14 MHz to 24GHz. 
$6.00 


AR1033 The DXCC Companion by Jim Kearman KA1S Spells out in 
simple, straightforward terms what you need to be a successful DXer. $6.00 
AR1250 Log Book —Spiral $3.50 

ARA341 Interference Handbook AFI sleuth’s experience in solving in- 
terference problems. $12.00 


AR2197 ARRL Data Book Valuable aid to the RF design engineer, tech- 
nician, radio amateur, and experimenter. $12.00 


AR2960 Transmission Line Transformers (2nd Ed.) by Dr. Jerry 
Sevick W2FMI Practical designs and specific information on construction 
techniques and sources of material. $20.00 


AR0410 Yagi Antenna Design 
panded by Dr. Lawson. $15.00 
AR2171 Hints and Kinks 
efficient operation. $8.00 


AR3169 QRP Classics Compilation of ARRL publications on building re- 
ceivers, transmitters, transceivers, accessories. $12.00 


Ideas for setting up your gear for comfortable, 


ARRL License Manuals Complete FCC question pools with answers. 


AR2375 Technician Class $6.00 
AR2383 General Class $8.00 
ARO166 Advanced Class $8.00 
AR2391 — Extra Class $12.00 


AR3185 The Satellite Experimenter’s Handbook, (2nd Ed.) by 
Martin Davidoff K2UBC Expanded and revised. Focusing on satellites built by 
and for the international radio amateur community. $20.00 


AR2456 FCC Rule Book (Sth Ed.) 
teur. $9.00 


AR2030 Your Gateway to Packet Radio (2nd Ed.) 
you need to know about this popular new mode. $12.00 


AR2103 Satellite Anthology The latest information on OSCARs 9 
through 13 as well as the RS satellites, the use of digital modes, tracking an- 
tennas. RUDAK, microcomputer, and more! $5.00 


AR2898 Space Almanac by Anthony R. Curtis K3KXK Recent news from 
space. $20.00 


AR2083 Complete DX’er (2nd Ed.) by Bob Locker W9KNI Learn how to 
hunt DX and obtain hard-to-get QSL cards. $12.00 


AR2065 ARRL Antenna Book The new 16th Edition represents the best 
and most highly regarded information on antenna fundamentals, transmission 
lines, design, and construction of wire antennas. $20.00 


AR3293 Morse Code: The Essential Language by L. Peter Carron Jr. 
W3DKV Expanded and revised in its 2nd edition. How to handle distress calls 
heard not only on the hambands but on maritime and aircraft frequencies. 
$6.00 


AR4114 Low Profile Amateur Radio For the Ham who lives where an- 
tennas are frowned upon. From hiding your antenna to operating with low 
power. This book tells you how to get on the air using these techniques—and 
others—without calling attention to yourself. $8.00 


A must for every active radio ama- 


Tells everything 


AR3782 Your QRP Operating Companion No special rigs or expen- 
sive equipment to enjoy the excitement and challenge of low-power operat- 
ing. $6.00 

AR3878 Your VHF Companion Explore the fascinating activities on the 
VHF bands: FM and repeaters, packet, CW & SSB, Satellites, ATV, transmit- 
ter hunting and more. $8.00 


AR3959Your Packet Companion Perfect for the packet newcomer. 


STE RY ARS UHF/VHF PACKET 


01P22-2 The Packet Radio Handbook (2nd Ed.) by Jonathan L. 
Mayo KR@T *..,the definitive guide to amateur packet operation."—Gwyn 
Reedy W1BEL Only $16.95 

09V11 The Basic Guide to VHF/UHF Ham Radio by Edward M. Noll 
Provides a first rate introduction to the 2.6 and 1.25 meter bands as well as 
23, 33, and 70cm. $6.50 

20N019 U.S. Repeater Mapbook by Aobert Martin The Guide for trav- 
eling radio amateurs. $9.95 

03R02 RTTY Today by Dave Ingram K4TWJ Most comprehensive RTTY 
guide ever published. $8.50 


A Ham Radio series polished and ex- 


20N102 Practical Digital Electronics Handbook by Mike Tooley BA 
Contains nine digital test gear projects. Digital circuits, logic gates, bistables 
and timers, microprocessors, memory and input/output devices. $14.50 


20N103 Electronic Power Supply Handbook _ by Jan R.. Sinclair 
Covers many types of supplies—batteries, simple AC supplies, switch mode 
supplies and inverters. $16.25 


20N104 Electronic Test Equipment Handbook by Steve Money A 
guide to electronic test equipment for the engineer, technician, student and 
home enthusiast. $18.00 

20N105 Digital Logic Gates and Flip-Flops by /an R. Sinclair A firm 
foundation in digital electronics. Treats the topics of gates and flip-flops thor- 
oughly and from the beginning. $18.00 

01P68 Pirate Radio Stations by Andrew Yody Tuning in to under- 
ground broadcasts. $12.95 


01701 Transmitter Hunting by Joseph Moell and Thomas Curlee 
Radio direction finding simplified. $19.95 


03R02 Rtty Today ~ by Dave Ingram Modern guide to amateur radiotele- 
type. $8.50 


05E03 First Book of Modern Electronics — Unique projects that are 
money saving. $12.95 


09D22 The World Ham Net Directory by Mike Witkowski New—2nd 
edition. Introduces the special interest ham radio networks and shows you 
when and where you can tune them in. $9.50 


09P33 Pirate Radio Directory by George Zeller Where to tune in on se- 
cret entertainment stations, $7.95 


10F093 1993 International Callbook The new 1993 International 
Callbook lists 500,000+ licensed radio amateurs in the countries outside 
North America. It covers South America, Europe, Africa, Asia, and the Pacific 
area (exclusive of Hawaii and the U.S, possessions). $29.95 


10D093 1994 North American Callbook The 1994 North American 
Callbook lists the calls, names, and address information for 500,000+ |i- 
censed radio amateurs in all countries of North America. $29.95 


05H24 Radio Handbook, 23rd Ed. by William |. Orr W6SAI 840 pages 
of everything you wanted to know about radio communication, $39.95 


02B10 Heath Nostalgia by Terry Perdue K8TP 124 page illustrated his- 
tory of the Heath Company. Includes many fond memories contributed by 
long-time Heathkit employees. $9.50 


10DF92 1994 Callbook Supplement 
International and American callbooks. $10.00 


An update to the 1993 


12E76 Basic Electronics Prepared by the Bureau of Naval Personnel 
Covers the important aspects of applied electronics and electronics commu- 
nications. $10.95 


12E41 Second Level Basic Electronics Prepared by the Bureau of 
Naval Personnel Sequel to Basic Electronics, thorough treatment of the more 
advanced levels of applied electronics. $9.95 


01D45 The Illustrated Dictionary of Electronics, 5th Ed by Rufus 
P. Turner and Stan Gibilisco An exhaustive list of abbreviations, and appen- 
dices packed with schematic symbols and conversion tables. $26.95 


20N091 Most-Often-Needed Radio Diagrams and Servicing 
Information, 1926-1938, Volume One - compiled by M.N. Beitman An 
invaluable reference for anyone involved in Vintage Radio restoration. 
$11.95 


20N096 How To Read Schematics (4th Ed.) by Donald E. 
Herrington Written for the beginner in electronics, but it also contains infor- 
mation valuable to the hobbyist and engineering technician. $14.95 


20N097 Radio Operator’s World Atlas by Walt Stinson, WOCP This 
is a compact (5x7), detailed, and comprehensive world atlas designed to be 
a constant desk top companion for radio operators. $17.95 

20N020 Secrets of RF Circuit Design by Joseph J. Carr Written in 
clear non-technical language, covers everything from antennas to transis- 
tors. $19.50 


20N109 73 Magazine Index 1960-1990 A complete index to every ar- 
ticle published in 73 Magazine through 1990. Book $15.00 IBM software 
(specify type) $20.00 Fi 


20N110 Product Reviews Since 1945 _ Contains an index to 3,400 
product reviews that have appeared in QST, CQ, HR, 73 and Radcom. Book 
$12.95 IBM Software 5.25 $10.00 


20N108 The Easy Wire Antenna Handbook _ by Dave Ingram 
K4TW4. Gives you all of the needed dimensions for a full range of easy to 
build and erect “sky wires.” $9.50 

01A70 Practical Antenna Handbook by Joseph J. Carr Design, 
build, modify, and install your own antennas. $24.95 


10A342 All About Verticle Antennas by William Orr Comprehensive 
coverage of amateur communications. $10.95 


10A343. All About Cubical Quad Antennas by William Orr and Stuart 
Cowan “The Classic” on Quad design, theory, construction, operation. New 
feed and matching systems. New data. $11.95 

10A345 Beam Antenna Handbook by William Orr and Stuart Cowan 
Everything you need to know about beam design, construction, and opera- 
tion. $11.95 

10A346 Simple, Low-Cost Wire Antennas For Radio Amateurs 
by William Orr and Stuart Cowan All New! Low-cost, multi-band antennas, in- 
expensive beams, “Invisible” antennas for hams in “tough” locations! New 
data. $11.95 


SOFTWARE 


04M54 GGTE Morse Tutor From beginner to Extra class in easy self- 
paced lessons. Code speeds from 1 to over 100 words per minute. Standard 
or Farnsworth mode. Adjustable tone frequency. Create your own drills, 
practice or actual exams. Exams conform to FCC requirements. 5 1/4” floppy 
for IBM PC, XT, AT, PS/2 or compatibles. $19.50 


04M55 Advanced Edition $29.95 


20N021 No Code Ham Radio Education Package Computer soft- 
ware package. Includes computer aided instruction software (IBM compati- 
ble), 200 page Ham Radio Handbook. $29.95 


20N022 Ham Operator Education Package Computer software con- 
tains five IBM compatible discs with all questions for all license classes, plus 
“Morse Academy” code teaching software that takes you from 0-20 wpm. 
$28.95 


Lanze Code Programs—(Available on 5 1/4” disk.) Inexpensive 
complete study guide code programs for both the C64/128 Commodores and 
the IBM compatibles. Programs include updated FCC questions, multiple 
choice answers, formulas, schematic symbols, diagrams, and simulated (VE) 
sample test. 


IBM Part# | Commodore Part# Price 
Novice 1BMO1 CcOMmo1 $14.95 
Tech IBM02 COM02 $14.95 
General IBM03 COM03 $14.95 
Advanced IBMO4 COM04 $19.95 
Extra (New Pool) IBM05 COM05 $19.95 


IBM06, COM06 IBM/Commodore Tech No Code—Lanze Code Program 
Contains all the authorized FCC questions and answers used in testing for- 
mulas, schematic symbols, diagrams, and sample test for passing the new 
Technician No Code license. $24.95 


IBM97 Amateur Radio Part 97 Rules New Edition, complete FCC 
rules. $9.00 


CODE TAPES 


73T06 “The Stickler” $5.95 

6+ wpm—This is the practice tape for the Novice and Technician licenses. It 
is comprised of one solid hour of code. Characters are set at 13 wpm and 
spaced at 5 wpm. 


73713 “Back Breaker” $5.95 

13+ wpm—Code groups again, at a brisk 13+ wpm so you'll be really at ease 
when you sit down in front of a steely-eyed volunteer examiner who starts 
sending you plain language code at only 13 per. 


73720 “Courageous” $5.95 
20+ wpm Congratulations! Okay, the challenge of code is what's gotten you 
this far, so don’t quit now. Go for the extra class license. We send the code 


faster than 20 per. 
NEW STUFF 


TB17294 Troubleshooting & Repairing Compact Disc Players by 
Davidson. 488 p. Everything and a half you'll need to know to service 
these confounded things. There's a mint to be made fixing CD players, hi- 
fi systems and VCRs. $25.00 

AR3983 Understanding Basic Electronics An ARRL book, 314 big 
pages. This explains everything very simply: the math, DC, AC, transis- 
tors, even tubes (wow!). Dirt cheap at $17. Isn't it about time you under- 
stood the fundamentals? $17.00 


SS8756 Warning! The Electricity Around You May Be Hazardous 
To Your Health by Ellen Sugarman An invaluable guide to the risks of 
electromagnetic fields, and-steps you can take to protect yourself and your 
family. $11.00 


“We The People” Declare War! On Our Lousy Government. by 
Wayne Green A “must read” for every american taxpayer. Solutions to every 
problem facing our government today. SPECIAL PRICE $10.00 PPD 


oe 


Uncle Wayne’s Bookshelf Order Form 


] You may order by mail, telephone, or fax. All payments are to be in US funds. Allow 3 weeks for delivery. 


Make checks payable to “Uncle Wayne's Bookshelf.” 


Shipping: All US orders add $5.00 shipping, shipped UPS. (Please provide street address.) 


Foreign Orders: Choose one: surface shipping Q airshipping (Surface shipping may take 2 to 3 months.) 
Note: The actual foreign shipping costs will be additional to regular shipping and handling. 


£D86751 Dumbing Us Down: The Hidden Curriculum Of 
Compulsory Schooling. by John Gatto If you enjoyed “Declare War, 
you'll enjoy this also. A Wayne Green recommended reading.9.95. 


78572 How to Teach School Real Good by Dick Gaillard Good 
reading. A true insight on the school system. What our teachers teach, how 
and why they teach. You will not be able to put this one down. A Wayne 
Green recommended reading. Limited Quantity. While supplies last. $19.00 


Mail: 73 Magazine, Attn. Uncle Wayne, PO Box 3080, Peterborough, NH 03458 
Telephone: (603) 924-4117 (800) 234-8458 FAX: (603) 924-8613 


Name 

I Street 

City State Zip 

TOTAL Ge 2 GAE QMC QOVISA $10.00 minimum for credit card orders 
| Card # Expiration Date 

Signature Phone 

I 

| 
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Are You Having Enough 


Radio Fun? 


Are you having enough fun with amateur radio? Radio Fun is the only amateur radio magazine written especially for you—the newcomer, or any one else who wants 
to get more enjoyment out of amateur radio. We pack every issue of Radio Fun with easy to understand construction projects, interesting news and great reviews of 
new and vintage gear. We’ll help you learn about all of the fascinating areas of amateur radio—packet, amateur television, VHF/UHF and dozens more. We’ll get you 
fired up to try DX chasing, contests and public service. We'll even help you learn more about radio and electronics, and we’ll do it in a way that everyone can under- 
stand. So what are you waiting for? It’s only $12.97 for a whole year of fun. 


1 year—12 issues of Radio Fun for only $12.97! That’s 46% off the cover price! 


Call 1-800-257-2346 
...or send your check to Radio Fun, P.O. Box 4926, Manchester NH 03108-9839. 


‘a ™ 
] te rom AntennasWest : : 
I eS) f ae 50062F, Provo, UT 84605 Looking for a particular book? 
es ee Give us a call! 
. We may have it in our expanding library! 


Range Extender for2meter Handheld Radios. basy to Use 


* Snaps on Handheld 

¢ Unobtrusive 

* Easily Concealed 

+ Adds No Bulk or Height 
* Weighs only 1/3 oz. 


1-800-926-7373 


Order Hotline 
95 
5 
ppd 


* Boosts Signal from Flex & 1 
Antennas 

* Lowers Radiation Angle 

* Improves both Receive. and Transmit 

* Raises Low Power Performance 

* Saves your Battery Pack 


/4 wave 


Rosewood Co. stocks over 200 titles from ARRL, NARA, CQ, AMECO, WS5YI 

xroup, Universal Radio, Callbook and many others. We have study guides. antenna 
books, callbooks, repeater directories, modification manual. magazines, software and 
even video ourses. Rosewood has it all!! 


CALL OUR ORDER LINE - 1-800-875- 
ROSEWOOD COMPANY 


P.O. BOX 229 * ELKO, SC 29826 
(803) 266-4759 (For General Inquires) 
Ask for Kathleen KB4HWC, or Ra y WA40MM, for same Day Service 


For The Ulti 


———* 
12 


Patent Pending 


Infopak $1 7762 


AMATEUR 
RADIQ SIAON 


“DESIGNING A YAGI HAS| | f) p> 9 F 100% 


YOUR #1 SOURCE FOR 


Sell your 


ELECTRONIC COMPONENTS NEVER BEEN SO EASY!” made in 
: ig f > ‘ the U.S.A. 

oe ect US FOR: U sed ge ar 73 Amateur Radio Today - April, ‘94 e U.S 

CONNECTORS @CRYSTALS . This high speed, easy-to-use yagi software 

DIODES *IC SOCKETS | a th eC features auto-design, auto-optimize and full Imagine your callsign onthe 


*INTEGRATED CIRCUITS *OPTOS 
VOLT. REGULATORS 


performance analysis. It will accurately calculate 
up to 17 elements to 1 Ghz. with boom and 
tapered element compensations, a folded dipole 
option, and prints all files, charts and graphs. 
Includes both co-processor & no co-processor 
versions. For PC-AT w/640k, Graphics & DOS 3+ 


Quickyagivs. § 39% +s.» 


Add $5.00 s&h to non USA orders * US Check or MO 
3.5 or 5.25 floppy » Az orders add 5.5% * SASE for info 


RAI Enterprises (602) 243-9755 
2 4508 N.48th Dr. Phoenix, AZ 85031 
el i eee 


A.R.E. Classic Clock! 
¢ Beautiful, laminated original artwork. 
* Quality quartz movement. 
* Suitable for wall or desk (approx. 9"x9"x2"). 
* Runs on one AA battery (included). 
* Only $39.99 (plus $4.50 shipping in U.S./foreign 
orders FPO New Hampshire). 
* Specify callsign and choice of simulated walnut, |. 
light oak or black frame. E 
* Send check or money ofder to: 
Amateur Radio Excellence 


Box 1551*Manchester, NH°03105 


ACCORD ELECTRONIC SYSTEMS 
2946 N.W. 60th STREET 
FT. LAUDERDALE FL 33309 


PH: (305) 968-1026 


Radio Fun 

Flea Market! | 
Call today: 

FAX: (305) 968-1027 1-800-274-7373 


14 OCTOBER 1994 Radio Fun 


The Radio Fun Ham Marketplace 


A Special Advertising Section To Rad io Fun Magazine 


CHEST HARNESS ana 
BELT HARNESS 


24HOUR ELENCO « HITACHI e B&K PRODUCTS. cattournee 
SHIPPING GUARANTEED LOWEST PRICES 1-200-445-3201 (Can)| 


See live on 


your PC avons eset petite AFFORDABLE- HIGH QUALITY | ELENCOOSCILLOSCOPES Hitachi Compact Series Scopes} 
what — Me oeae exira baton Meu | 2 YEAR WARRANTY [aaa SL GE ee toe 
satellites in Radio held chest height for hands mee a y-523 - eae pata Sweep $949 
3 S A : i H V-522 - 50! i t 95 
orbit see free listening without earpiece j Maoae a Lasihe Gee 
Labbe cuvaciGgucnvascodesbsistvce saan V-222 - 20MHz, DC Offset $649 


Cap re live breathtaking images of the Earth for fun or 


° : V-660 - 60MHz, Dual Trace $1,149 
profit with our SpySat software and hardware package that |_| Both harnesses are MADE in USA of 1000 Denier V-665A - 60MHz,DT, w/cursor $1,325 
does it all. Track, capture, display, zoom and analyze ]| |padded Cordura® from Dupont, with Velcro eee tee V-1060 - 100MHz, Dual Trace $1,395 

V-1065A - 100MHz, OT, w/cursor $1,649 


images directly from 6 or more environmental satellites. adjustments to fit almost any size Handie-Talkie. 


Complete Earth station package includes antenna, LNA, | |Weatherproof, they won't deteriorate or rot from Ae Be eae seen 
satellite receiver, demodulator, A-D converter and software, || | Rain, Snow, or Perspiration. STANDARD SERIES LUXE SERIES Vanaeo 4s0Miz auadiesica $2,395 
all for only $399 plus $25 shipping. For FREE information ’ : — ae ee ae fete a SEK OSCILLOSCOPES 
log-on to our bulletin board anytime at: (718) 740-3911. For ARNESS z 2 i ts 
BS tion by mail send $5 felages ri Meh Fancy | BELia ; é $-1365 60MHz $849 $-1360 60MHz $775 2120 - 20MHz Dual Trace $389 
es “* ngs me See AIR 1S. I Features: Features: 2125 - 20MHz Delayed Sweep $539 
. andie-lTalkie on the Deil........... ° W High Luminance 6° CRT i TV Sync @ Delayed Sweep @ Dual time base 1541B - 40MHz Dual Trace $695 
ie ened Pe are @ imV Sensitivity W 2- x1, x10 Probes MW Automatic Beam Finder ©‘ Mi iluminated internal © 2160 - 6OMHz Dual Trace, Delayed Sweep, 
ept. = amaica Ave. Quantity Discount Available @ X-Y Operation Complete Schematic ‘Mi Z Axis Modulation gradicule Dual Time Base $949 
Hollis ws , 1423 Tel TA 8 468-2720 +$3.50 S/H ye Res. +7.25% Sales Tax B Voltage, Time, + Frequency differences displayed BB Built-in Component Test 2190 - 100MHz Three Trace Dual Time Base, 
, : T 4 : F e on CRT thru the use of cursors (S-1365 only) @ Plus all the features of the “affordable” series Delayed Sweep $1,395 


@ Plus much, much more 2522A - 20MHz / 20MS/s Storage $875 


Send Check or Money Order (USD) 


EMARS 


Digital Capacitance Meter Digital LCR Meter Digital FLUKE MULTIMETERS 


BG 18 . Ap yy L"y GP 21x 
LADDER fF y 7 Oa 
maces: 8 EMBED © GINPOLE 


oni eee Sesh. Multimeter Scopemeters (All Models Available Call) 
PO Box 781204 San Antonio TX 78278-1204 y ence $125 DVM-638 Model 93 $1,225.00 70 Series 
KITS i i M 5 Model95 = $1,549.00 Model 701! $65.00 
ANTENNA & TOWER Info: (210)493-7546 $58.95 Coie 2 $39.95 | Veco gr7e800 Masi 77i $48.00 
MOUNT CATALOG 4 ie aN Caps .1p!-200ut 1 Fungtons 0). ae10 Series Model 7911 $169.00 
CIRCLE 353 ON READER SERVICE CARD — Agee aiey Res .01-20M Model 10 $62.95 80 Series 
STANDOFF SO 12 DUO MOUNT Big 1" Display Zero control w/ Case | 8ig 1” Display by Elenco Model 12 Sia Oram Modell 8 $288.00 


BRACKETS 


SO 13 TRI MOUNT 


P Digital Triple Power Supply Video Head Tester Digital Multimeter | Color Convergence Generator 
Elenco XP-765 Elenco HT-200 =§ wi Inductance Elenco SG-250 

PO 1 PULLY $289 |[iam] «($44.95 + Copaotienee ray $89.95 
ra Ow Scan ere .| wr Mm free)? a 

0-20V @ 1A HS heat -1850 ~ Finest in the industn 

BOTORIMOUN 5V@ 5A is defective Ten Functions 10 rot Saad pallens 


Fully regulated, Short circuit protected with 2 limit control, 
3 separate supplies XP-660 with Analog Meters $195 


doesn't have to be expensive anymore! or worn RF & video output 


by Elenco 
XK-500 Digital / Analog Trainer 


A complete mini-lab for building, testing, prototyping analog and digital circuits 


Sweep/Function Generator 
with Freq. Counter 


* HOT DIPPED GALVANIZED 


5 Fed >, e 
1) eae SS Elenco’s Digital/Analog Trainer is specially designed for school projects. with 5 built-in power 
ees ce, MA ‘ an re ewiale 4 $239 supplies. Includes a function generator with continously variable, sine, triangular, square wave 
CA LL WRITE ‘= Ae ; Elenco forms, All power supplies a.2 regulated and protected against shorts 
hie im yee 8) Model GF-8026 Poet Supplies 
peonertene matt Sine. Square, Triangle, Pulse, Ramp __ Provides sine, triangle, square 


® Variable Power Supply 
® +1.25to 20V0C @ 5Amp 
+1.25 to 1SVDC @ 1 Amp) 
1.25 to -20V0C @ SAmp 
1.2510 -15VOC @ 1 Amp) 
+12VDC @ 1 Amp 
12VDC @ 1 Amp 
+5VOC @ 1 Amp 
30VAC Center tapped 
@ 1S5VAC at 1 Amp 
Analog - Section 
B Function Generator Sine, 
Triangular. Square wave forms 
® Frequency adjustable in live 
ranges trom 1 10 100KHz 
@ Fine trequency adjust 
B Amplitude adjust 
@ OC ottset 
®@ Moouiation FM-AM 
Digital - Section 
B Eight data swiches 


MA 2 


IX EQUIPMENT LTD. L-—--5 5s 
PO. BOX 9, OAK LAWN. IL 60454 TT 6 QUADPODS 
708-423-0605 * FAX: 708-423-1691 TT9 


wave from 1Hz to 1MHz 


$26.95 Mor FM capability 


Elenco Wide Band 
Signal Generators 


2 to 2MHz, Freq Counter .1-10MHz 
Internal Linear & Logic Sweep 


Learn to Build and Program 
Computers with this Kit 


Includes: All Parts, Assembly and Lesson Manual 
Model 
MM-8000 


$129.00 
by Elenco 


CIRCLE 106 ON READER SERVICE CARD 


First & Still The Best 
The Mobile TM HW-3 
Multi-Band Mobile 

No Trap Antenna 


Also in stock, Ss —— 


Every day more hams are enhancing their communication by using 
images. Join the fun and see what you've been missing. 


Quality Color SSTV is easy and affordable with Pasokon TV. $239.95 


Requires IBM PC-compatible, '386 or better CPU, 1 Megabyte of memory, color VGA 
display, MS-DOS. Shipping: $5 to U.S.A. and Canada, $15 for others. Write or call for 


full line of COMET Antennas ) Senge et sc-s000 $119 S oueo aaron neat 
F Fr y - @ Clock trequency 1 to 100KHz 

¢ Any 4 Bands (80-10 Meters) | Absolute Value Systems Staring rom seratch you bid a completa stem Our Ee ERR V AAC RE cripd | 2m (cock eccinde suppeqiarewers 
¢ 10, 15, & 20 Meters 115 Stedman St. #R Ne Mace tein eee ecscsrennuatmes J, SG:2600 w/ Digital Dingiay a] ONS IS  ccae St59-98 : 

— only $69.95 | Chelmsford, MA 01824-1823 similar machine language as |BM PC 150MHz built-in counter $239 340 ne points ‘Total 1,680) Assembled $129.95 Kit 

igh 4 gs tea ae WE WILL NOT BE UNDERSOLD C&S SALES INC 15 DAY MONEY BACK GUARANTEE 
Major Credit Cards honored. Pu email: johni@world.std.com UPS SHIPPING: 48 STATES 5% OTHERS CALL ; ar FULL FACTORY WARRANTY 
y : Y Wes SAT TA 1245 ROSEWOOD, DEERFIELD, IL 60015 L 
peated FAX: 708-520-0085 © (708) 541-0710 (~-<-] WRITE FOR FREE CATAL: 


PROBES INCL ALL SCOPES & METERS 
AXM ENTER Pp RISES CIRCLE 351 ON READER SERVICE CARD SIRCLE 184 ON READER SERVICE CARD 


11791 Loara St.. Ste. B. « Garden Grove, CA 92640 
1-800-755-7169 or FAX (714)638-9556 


Want help financing your hobby with profits from 
your own home-based business? 
Talk to Sue, NSORA 


e Advanced Technology NY-2 MK- 


e Enduring Value " ‘ 


PacComm 


PacComm has a large variety of products 
for amateur digital communicatons, includ- 
ing specialized HF and satellite equipment. 


yn 
| 
— 


annie 
Annet San 


Please call, write or circle the Reader Ser- ¢ Completely TNC-2 EPROM compatible, Net/ROM, Multicolored LED’s - PWR, CON, STA, PTT, DCD 
vice number for our latest catalog. ROSE ready, no modifications needed @ 64k EPROM and 32k non-volatile RAM 
e Includes PacComm Personal Message System (PMS)  @ Enhanced TAPR modem disconnect, factory installed 
PacComm Packet Radio Systems, Inc. e Pe at ra TAPR style firmware or — @ Gray Aluminum case - 5 x 7 x 1 3/8 inches 
4413 N. Hesperides Street Se dake @ Optional Open Squelch’ DCD adapter 


© RS-232 and TIL ter ports, 300 to 38.4 k baud 
Tampa, FL 33614-7618 Re aie de fo CHa at pea ad p22 Qptuonal 2900 baud modem card 


(813) 874-2980 (800) 486-7388 Fax: (813) 872-8696 MHz clock, Optional 10 MHz © Optional hardware clock 


CIRCLE 152 ON READER SERVICE CARD 


——————————————————— SSS .__ 


Say You Saw It In (EY ECT 15 


—" 


Quotes sOrders(800) 433-3203 


Information (817) 429-9761 
FAX (817) 457-2429 

5635 East Rosedale Street 

Fort Worth, Texas 76112 


eam 


Electronics 9:30 to 5:30 M-F,9:30-2:00 Sat 
Mobiles Handhelds HF Radios 
TM-732A TM-241 TH-22AT TS-50S 
TM-742A TM-251 TH-78A TS-450SAT 


Please call for the latest prices, specials and close outs! 


ICOM STANDARD ere b nore) 


IC-281 2m Mobile-save! New Mobile. C5718ADA New FT-11 
New 2GXAT under $300 Bargain 2m HT C158A Dualband FT-530 


We also carry a full line of complimentary products. 
VISA-MASTERCARD:DISCOVER:AMERICAN EXPRESS 
CIRCLE 60 ON READER SERVICE CARD 


New “Secret Weapon” Makes 
Learning Code Easy... 


Rack Shelves 

Rack Equipment Cabinets 
Antenna Grounding Kits 
Tower Mounted Box Kits 
Dipoie Hangers 

Other enclosures 


Chassis Kits 

Cabinet Kits 
Assembled Cabinets 
Slope Box Kits 

UHF & VHF Antenna 
Power Divider Kits 


Small sheets Aluminum and Brass 


Byerw Chassis “Kits 
Charles Byers K3IWK 
5120 harmony Grove Road, Dover, PA 17315 
Phone 717-292-4901 


Between 6PM and 9:30PM EST. Eves. 
“Distributorship Available" 


Model MT-5 
Batteries included 


CodeMan! 


Your personal CW training partner. 

“The hi-tech ‘thinga-mabob’ that does the job!” 
Upgrade fast! Practice code anywhere—car, 
work, travel. Makes code fun. CW speeds 4-60 
wpm, all random, full control. Ideal for beginners 
or pros. Code groups. Q-Code, difficult letters, 
numbers and symbols. 

Call toll free 1-800-882-7388 


Azimuth, Dept. 026, 3612 Alta Vista Ave., Santa Rosa, CA 95409 
USA Tel: (707) 577-8007 ¢ FAX (707) 573-1482 


CIRCLE 222 ON READER SERVICE CARD 


REDUCES 
NOISE AND 
DISTORTION 


Improves Conductivity 
Reduces Noise & Distortion 
Prevents Intermittents 
Reduces Arcing & RFI 
Reduces Wear & Abrasion 


YVYVY 


Even the finest equipment cannot guarantee noise- 
free operation. One “dirty” connection anywhere in 
the signal path can cause unwanted noise, distortion 
and signal loss. Considering the hundreds (if not 
thousands) of connections in electronic equipment to- 
day, itis only a matter of time before they begin to fail, 


DeoxiT is a fast acting deoxidizing solution that 
cleans, preserves, lubricates and improves conductiv- 
ity on metal connectors and contacts. 


Use DeoxIT to improve & maintain the performance 
& reliability of all electrical components & equipment. 


CAIG Products... 


used by those who demand the best! 


Boeing Honeywell RCA 
Diebold, Inc. John Fluke Mfg. Tektronix 


TEL: (619) 451-1799 
Dotby Laboratories Mcintosh Labs Texas Instruments * LABORATORIES, INC. FAX: (619) 451-2799 
General Electric Motorola Xerox Corp. 1 


Hewlett Packard — Nakamichi ...& Many more! -800-CAIG- 1 23 


16744 West Bernardo Drive 
San Diego, CA 92127 


Anybody can 
work the world 
running 1kw, 
but you have 
to be good to 
do it with only 
1 Watt. Want 
to find out how 
good you really 
are? Then try 
this little rig. |} 
Crystal control, 
your choice of 
bands, 80, 40, 
30, 20, 15m. 


MUSIC! 


SENSATIONAL NEW WAY TO 
LEARN CODE—Do Aerobics 
Sing, Jog, or Drive while 
learning code! A fun & eas 
way to learn or retain Morse 
Code skills. Now the secret is 

yours with this amazing 
buit in antenna) SYNCronized breakthrough 
switch. All built Great for Novice, Technician 
8 cage op || General or the classroom 
erates on 12 VDC. Small enough to slip into your shirt Order: 


nie so you can color inthe sets as you work hem ||“ THE RHYTHM 
OF THE CODE” 


on your way to that W.A.S. award. The map also lists |} 
the QRP operating frequencies. 
Version 2 cassette today! 
Send $9.95 and we'll pay the shipping to: | 


QRP KIT & CASE..........$39.95 | 
|KAWA RECORDS 


(crystal not included) 
Portable QRP antenna... 
P.O. Box 319-RF 
Weymouth, MA 02188 


handles up to 150 Watts. Fully assembled to your 
frequency. Small, lightweight, waterproof. Includes clear 
insulated copper wire, center insulator with eyehook, || 
end insulators and 50’ of RG174. .......se000. $29.9 Check or money order only. 
We ship all orders within 5 days. 
Overseas please add $2.00 for air mail. 
MA residents add 5% sales tax. 


QRP ANT W/RG8 X........ $34.95 


Add $3.00 Shipping & Handling 
C.O.D. and $3.00 
TX residents add 8% sales tax. 


SOUND 
COMMUNICATION SYSTEMS 
P.O. BOX 47881 
SAN ANTONIO, TEXAS 78265 
(210)590-0175 


CIRCLE 2 ON READER SERVICE CARD! 


\/ 


} 
H 


Subscribe To Radio Fun 
Call 1-800-257-2346 


CIRCLE 398 ON READER SERVICE CARD 


| 
| 


A Must for every active ham... 
Beginner to Experienced Elmer 


The 
1994 Amateur Radio 
Mail Order Catalog 
and 
Resource Directory 


YOUR 
PRODUCT 
IN 


RADIO 


FUN 
CALL 


DOUG 
JOHNSON 
TODAY 


800- 
274- 
1373 


4th Edition 


1,700 Listings 
in 
220 Categories 


Locate that hard to find part 
or 
piece of equipment 


Plus Clubs, Bulletin boards 
operating tips and more 


Only $16 Plus $3 S/H USA 
($6 DX) 


Resource Solutions 
6050 Peachtree Pkwy Suite 340-228 
Norcross, GA 30092 USA 
Orders Only (800) 825-8684 
Order Direct or from Your dealer 


CIRCLE 37 ON READER SERVICE CARD 


| DON’T MISS OUT! 
_ SUBSCRIBE TO 


FOR ONLY $12.97 
_ 12 GREAT ISSUES 


CONTACT YOUR 
| ADVERTISERS 
EASILY! 
FILL OUT THIS 


|READER SERVICE CARD 
|AND SEND IT TODAY! 


| NO OTHER 
| MAGAZINE BRINGS 
| YOU THE EXCITING 


WORLD OF 
AMATEUR RADIO 
[ LIKE 
| 73 Amateur 
|  RadioToday 


12 ISSUES ONLY $19.97! 


DON’T MISS OUT! | 
SUBSCRIBE TO 


FOR ONLY $12.97 
12 GREAT ISSUES © 


CONTACT YOUR 
ADVERTISERS 
EASILY! 
FILL OUT THIS 


READER SERVICE CARD 
AND SEND IT TODAY! 


NO OTHER 
MAGAZINE BRINGS 
YOU THE EXCITING 
WORLD OF 
AMATEUR RADIO | 
LIKE : 


(sAmateur 
Radio Today 


12 ISSUES ONLY $19.97! 


ae 7 


4 i Subscene NOW Tt 

Radi 4 Fu n 12 issues for $12.97 

O YES! Send me one year (12 issues) of 
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Talkin's No Fun Printed Circuits 
Without A Jo Gunn! in Minutes Direct MEFJ Dual Band 
ee ia | 2 a4/440 Miz Mobile Antenna 


or Laser Printer! 144/440 MHz dual band magnet mount mobile antenna 


4+4STAR 


gives you outstanding performance for solid noise-free QSOs! 

It's only 19 inches tall so you can park in your garage 
without knocking over your antenna. 

On 440 MHz, you get a high gain '/2 wave over '/4 wave 
antenna. On 2 Meters, it's a full size '/4 wave antenna. 

You get low SWR, 15 feet of coax, extra powerful magnet 
= mount and MFJ's famous one year No Matter What~ 
MFJ-1724B unconditional guarantee. 

$41.4°° Includes BNC adapter so you can use it with your handheld! 


/8 Wave Ground Plane me Code Practice 


UPS 
SHIPPABLE 


81/2" x lle 
Sheets 


Use household 
iron to apply. 


PnP BLUE 


For High Precision Professional PCB Layouts Hig Oscillator 
1. LaserPrint Sa qos performance SO MEI-557 
2. Iron-On 19 Meter ae ne ee $2495 
wave groun —— 
Other Models & Sizes 3. Pecl-Off plane home station Have fun learning Morse code with 
Available in 10 or 11 Meters 4. €tch antenna gives youthe this MFJ-557 Deluxe Code Practice 


: maximum gain of any —_ Oscillator. It's mounted with Morse key 

single element 2 Meter antenna! and speaker on a heavy steel base so it 
You get... shunt fed matching that stays put on your table. Earphone jack, 

bleeds off unwanted static and gives you tone, volume controls. Adjustable key. 


low SWR.... strong lightweight - 
aluminum construction . . . low loss Long Range Dual Band Yagi 


ceramic antenna insulator. Mounts on | MFJ-1768 
to 1'/2 inch mast with single U-bolt. 54995 


Adds an Extra Layer of Resist for 
Super Fine Lines on Std Clad Bds 
-——— oF 


PnP WET 


Easy Hobby Quality PCB's 
1. LaserPrint 


MasterCard VISA a 
se ec _) 


Call or send $2.00 for Complete 
Catalog and Pricing of Antennas. 


Route 1 - Box 32C, Hwy. 82 Sauer on MFJ mini Speaker/Mics Eny --@: Nun ~ 
fr» Ethelsville, AL 35461 3. Soak-Off w/ Water Clips to your lapel near super long 
(205) 658-2229 4. Etch your ears -- no need to remove range QSOs 


with this direc- 

tional high gain dual band Yagi. 5 elements 
on 440 MHz and 4 elements on 2 Meters. 
Mics are so small and light- No-Code Tech Ant. Book 


weight you'll forget they're “ No-Code Tech's antenna 
there -- until you get a call. MET 285/283 book shows you how to 


your handheld from your belt 
to talk or monitor calls. 
These tiny MFJ Speaker/ 


Transfers Toner from Laser Printer 
or Copier as Resist on Std Clad Bds 


90Sh$30/40Sh$50/100Sh$100 


PnP Blue or PnP Wet ae Mixing) 
Sample Pack 5 Shts Blue + 5 Shts Wet $20 


—— —== 
S O J _FAX: (205) 658-2259 
G GUNN Y Hours: 9 am - 5 pm (CST) 
Antennas Monday - Friday 
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Sell Your Product In AAQIO FUN ; swiveling lapel/pocket clip, PIT button your frequencies that work 
CALL DOUG JOHNSON TODAY! P.O. Box 463 Ringoes NJ 08551 with transmit LED, earphone jack, using inexpensive materials 
1 800 574 + ! (908) 788-8249 lightweight retractable cord. For L . you can find in your local 
q 3 - 373 100% Money Back Guarontee!l-Dealer Inquiries Invited connector order "L model. 2x1 '/ax'/4 in. hardware store. Covers 
Order MFJ-285/L for ICOM, dipoles, vees, ground planes MFJ-3304 
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MEJ-285W for ICOM IC-W2A. ss Boncher Keyer 
Personal Morse Code Tuter™ = smooth Ng yee 

e€e S Learn Morse MFJ-411 s effortless 134 
code anywhere with $7 995 CW with a deluxe 
this pocket size ME] electronic CW 


Keyer using a Curtis 8044ABM chip mounted 
right on the Bencher iambic paddle! 

Iambic keying, speed (8-50 wpm), 
weight, tone, volume controls. RF proof. 
4'/gx2>/sx51/2 in. 


MFJ Antenna Tuner 


battery operated MFJ 
Personal Morse Code Tutor 
This pocket size tutor 
takes you from zero code 
speed with a beginner's 
course to Extra Class with 
customized code practice. rs 
Select letters, numbers, punctuations 
or prosigns or any combination or words or 
QSOs with normal or Farnsworth spacing. 
Easy-to-use menu selection. Use 
earphones or built-in speaker. 


VHF SWR/Watimeter & Tune your antenna for 
‘ . 8 gages lowest SWR! MEI-9498 is 


more than 
memories 
alive. 


TRIDENT TR980 
Scanning Receiver 
5.0MHz to: 999MHz 
with AM/FM/WFM/ 


Coverage rivaling that of 
recievers that cost twice as 
much, Extremely compact and 
* versatile. Features 120 


f MFJ-812B the world's most popular 300 
, ee heey, ancceten $2995 Watt PEP tuner. Covers 1.8-30 MHz, has 
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7 lockout, Cellular locked out, 1 i ASS@IATION MHz. 30 and 300 Watt scales. Also balun for balanced lines. 10x3x7 in. 
Year Warranty, & Earphone jack. Size: 5 7/8H MEMORIAL PRG@GRAM« reads relative field strength 1-250 MHz 


and SWR above 14 MHz. 4!/2x2'/ax3 in. 
VHF/HF Packet TN 


MFJ-1270C 


x 1 12D x 2 1/3W. Wt 1202. Ground 
2 shipping: $6.95. 2 Day Air Freight: $9.95. 
* Call or Fax Toll Free, 24 hours a day. 


Free MFJ Catalog 


Write or call toll-free . . . 800-647-1800 


Nearest Dealer/Orders: 800-647-1800 
es Technical Help: 800-647-TECH (8324) 

Join the Packet Radio fun! World's _* 1 year unconditional guarantee * 30 day money back 
most reliable packet TNC is fully TAPR guarantee (less s/h) on orders from MFJ * Free catalog 


TNC-2 compatible, VHF and HF MFJ ENTERPRISES, INC. 
operation, free AC power supply, new Box 494, Miss. State, MS 39762 


1-800-AHA-USA1 


& 
American Heart 
Association 


This space provided as a public service. 
© 1992, American Heart Association 


(601) 323-5869; 8-4:30 CST, Mon-Fri 
FAX: (601) 323-6551; Add s/h 


MFJ... making quality affordable 


Prices and specifications subject to change © 1994 MFJ Enterprises, Inc 
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New 10 Watt 
Transceiver 


Only $499 


Made in USA. 
Value + Quality 
from over 25years 
in ATV...W6ORG 


Snow free line of sight DX is 90 miles - assuming 
14 dBd antennas at both ends. 10 Watts in this one 
box may be all you need for local simplex or repeater 
ATV. Use any home TV camera or camcorder by 


BATTERIES 


Nickel-Cadmium, Alkaline, Lithium, 
Sealed Lead Acid For Radios, Computers, 
Etc. And All Portable Equipment 


YOU NEED BATTERIES? 
WE’VE GOT BATTERIES! 
CALL US FOR FREE CATALOG 


E.H.YOST & CO. 
7344 TETIVA RD. 
SAUK CITY, WI 53583 
(608) 643-3194 
FAX 608-643-4439 
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New License 


These beautiful solid 
walnut plaques have 
been specifically 
developed for mounting 
your new 5x7 Amateur 
License. They come 


plugging the composite video and audio into the front 
phono jacks. Add 70cm antenna, coax, 13.8 Vdc @ 
3 Amps, TV set and you're on the air - it's that easy! 
TC70-10 has adjustable >10 Watt p.e.p. with one xtal on 
439.25, 434.0 or 426.25 MHz & properly matches RF 
Concepts 4-110 or Mirage D10t0N-ATV for 100 Watts. 
Hot GaAsfet downconverter varicap tunes whole 420-450 
MHz band to your TV ch3. 7.5x7.5x2.7" aluminum box. 
Transmitters sold only to licensed amateurs, for legal purposes, 
verified in the latest Callbook or send copy of new license. 
Call or write now for our complete ATV catalog 
including downconverters, transmitters, linear amps, 
and antennas for the 400, 900 & 1200 MHz bands. 
(818) 447-4565 m-t 8am-5:30pm pst. Visa, MC, COD 
P.C. ELECTRONICS Tom (W6ORG) 


2522 Paxson Lane Arcadia CA 91007 ~—- Maryann (WB6YSS) 


complete ay polished & beveled faceplate, brass 
hardware, and detailed instructions. 


ULTIMATE MODIFICATION BIBLE 


+ MOST COMPLETE, GREATEST IN IT’S TIME!!! 

* OVER 800 MIKE WIRINGS 
CB/HAM. 

* OVER 400 CB POWER 
BOOST. 

* OVER 200 MOD. CB 
CHANNELS. 

* OVER 125 MOD. HAM 
RADIOS 

* OVER 50 COMPLETE 
CRYSTAL CHARTS. 

* OVER 15 SCANNER NOD. 

* TEN METER RADIO MOD. 

* LINEAR / COAX / ANT. INFO. 

* OVER 200 PAGES OF INFO. 


KDC SOUND 
17294 FM 3083 
CONROE, TX 77302 
409-231-3753 
ORDERS ONLY: 1-800-256-9895 


Order Now : (708) 931-6831 


(24 hours - 7 days) 


S 1 9. 50 (plus $4.50 shipping & handling) 


Visa, Master Card, or 
Personal Check 
Accepted 


MONEY ORDER, COD, 
MC/DISC./VISA OR CK. 


Willow Creek Forge Inc., 307 Whitfield Drive, Geneva, Illinois 60134 
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REPLACEMENT 
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(ALL NEW—MADE IN USA) 
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BATTERIES 


*****NOW A VAILABLE pine ats 


ICOM 
7S  13.2v 1400 mAh $53.00 KENWOOD ONE CHARGER THAT CHARGES ALL BATTERIES 
2S 9.6v 1400 man 51.00 | PB! 127 @ 1100mah_ssed0 INTERCHANGEABLE CUPS FOR: KENWOOD TH22AT 
BP7 13.2v 600mAh $53.00 KNB-4 75% @ 2200 mah $59.00 YAESU, ICOM, KENWOOD, ALINCO, I} PB32, 6v @ 600mAh fF 
BP8 8.4v 1400mAh $50.00 | pps 7.27 @ 750mah $35.00 STANDARD, MOTOROLA ana more..... B PB33, 6v @ 1200mAh fF 
~— 9.6v @ 600mAh 
fe PB7 7.2v @ 1500mah $49.00 ‘ : 
SA/SAT ey TCE = vasterCharger | - Rapid charge in 1/2 - 2 1/2 hours 
BP82, BP83 PB-13 7.2v @ 750mah $37.00 MasterCharger I+I - Rapid charge two batteries - YAESU FT-11R i. | 
BP84 7.2v 1200 mAh 3” $39.00 | PB-14 12v @ 800mah $49.00 one at a time - CAN BE DIFFERENT BATTERIES wee Ae . ote | 
BP85B 12v 600 mAh 3” $69.00 | PB-18 7.2, @ 1500mah $47.00 MasterCharger Il - Standard charge in 5 to 8 hours j ; | | 


I] FNB33(s), 4.8v @ 1500mAh 
IFNB35, 7.2v @ 600mAh | 


YAESU & ALINCO SALE CAMCORDER FNB38,  9.6v @ 600mAh | 

FNB-2 10.8v 600 mAh eth ee on PANASONIC PB 80/88 ORIG. PAN. $39.00 | ICOM-W21AT | 

Sian oe EBP-12N 12v @ 700mAh PAN. ($38. - (Grey & Black) | 

FN ae eo mA eas ee ECO MALL [Skee out tot | Eater 
. * | 
FNB-17 7.2v 6000 mAh $30.00 (a:GaGn MACE. at 1500 MAH SONY NP221 500mah $29.00 ||| BP-157(s), 7.2v @ 1500mAh | 


BP-132, 12v @ 600mAh 


“available with and without microphone** 


MOTOROLA 
GP-300, 7.5v @ 1200mAh 
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DISCOVER 


CANON 8mm 2000mah $36.00 
PANASONIC PALM 2400mah $39.00 
JVC GR TYPE C 1500mah $36.00 
SHARP BT21/22 $45.00 
RCA/HITACHI 8mm 2400mah $39.00 


FNB-10S 7.2v 1000 mAh $39.00 
FNB-12S 12v 600 mAh $40.00 
FNB-25 7.2v 600 mAh $35.00 
FNB-26 7.2v 1200 mAh $44.00 
FNB-26S 7.2v 1500 mAh $49.00 
FNB-27S 12v 800 mAh $49.00 


EBP-18N 12v @ 600 mAh 
DJ-180 DJ-580 

EBP-20N 7.2v @ 800 mAh 
EBP-20NX 7.2v @ 1500 mAh 
EBP-22N 12v @ 800 mAh 


BATTERY 
PACKS 


*39.00 


*ALL BATTERY PACKS—GUARANTEED TO HAVE. THE ADVERTISED CAPACITY 


BATTERY-TECH, INC. 


28-25 215 PLACE, BAYSIDE, N.Y. 11360 FAX 718-461-1978 
SOO-442-4275 — NYS. 718-631-4275 
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_ If you don’t read the October issue of 73 
Amateur Radio Today, here’s what you’ ll be 
missing: 

e October is QRP month, and this month’s 
73 is packed with low-power fun! 

¢ In the “Battle of the Monobanders,”” Mike 
Bryce WB8VGE slugs it out in the QRP 
arena. Mike lends his unique perspective to 
the ham interested in purchasing a single- 
band ORP transceiver, with comparisons of 
all the many rigs he’s tried. 

e“The Traveler” is a sweet home-brew 


This Month in 
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receiver for 80 meters 
that you can cook up this 
fall on a single PC board. 
This simple, high-per- 
formance SSB recciver 
is designed around the 
Motorola MC3335P IC 
chip. Let Paul Daulton 
K5WMS show you how 
to build your own. 

¢ Build you own “Handy Randy”; (with 
apologies to American Express): you won't 
want to leave home without it! This tiny tag- 
along almost random wire tuner for QRP is 
a cinch to make, and imagine the fun you'll 
have operating at remote locations with Handy 
Randy and an easy long-wire antenna. 

* Fire up the soldering iron and build your 
own “Quickie Cheapie Tener”—perhaps 
the easiest way to get a 1 watt CW rig for 
the 10 meter band. Fabio Veronese says 


“arrivederci” to full-power operation and 
shows you how to build this slick flea-pow- 
er code rig with just a handful of compo- 
nents. We take you all the way to Briosco, 
Italy, for this great project! 

e Antennas are the mothers’ milk of ham 
radio, and 73 always takes care of you with 
plenty of antenna projects! This month, build 
a “Capacity Tuned Folded Loop.” a 1/3 wave 
20 meter wire antenna. Jim McLelland 
WA6QBU puts it all together for the kind of 
money you'll likely find trapped inside your 
living-room sofa. That’s not much to pay for 
a real performer. 

¢ Want to quick-charge your HT without 
shelling out for a new charger? Michael Gcier 
KB1UM shows you how to convert a com- 
mon video charger to do the job. 

¢ You say you want reviews? 73 always 
comes through, and October is no exception. 

¢ Read all about QRP rigs from A&A 


Engineering, MFJ, and Techsonic in this 
month’s 73! 

* You expect to find the best reviews in 73 
and we won't let you down. 

eIn October's “Homing In,” Joe Moell 
K@OV brings you the story on navigation 
and networking via packet. 

¢ Bill Brown WB8ELK tells about the 
record-setting DX achieved through the Cal- 
ifornia-Hawaii duct in this month's “ATV.” 

e Chuck Houghton WBOIGP takes you 
“Above & Beyond” in October with his look 
at VHF/UHF/microwave frequency counters. 

You should read the October issue, and 
every issue, of 73 Amateur Radio Today! 
Order now and save $15 off the cover price. 
You'll receive a one-year subscription 
(12 issues in all) to the best ham magazine 
money can buy, for just $19.97. For instant 
service call toll-free (800) 289-0388. Do it 
today! 


PUT SOME EXCITEMENT BACK INTO YOUR HOBBY! 


To subscribe by phone 
Call: 1-800-289-0388 


Amateur 


Radio Today 


No other magazine brings you the exciting world of amateur radio like 
73 Amateur Radio Today. 


¢ Equipment reviews you can use. * Construction projects for all abilities. 
* More antenna articles than any other magazine. * Monthly columns covering 
the exciting worlds of RTTY, ATV, microwaves, QRP, foxhunting and more. 
¢ “Never Say Die,” Wayne Green’s monthly view of the world of amateur radio. 
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— 12 issues for $19.97 — 
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(YES! I want some excitement in my hobby. 
Send me 12 issues of 73 Amateur Radio Today for only $19.97. 
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70 Route 202, North 
Peterborough, NH 03458 
(603) 924-0058 
Fax (603) 924-9327 
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Tenacious Ten 


by Edward Oros.AC3L 


Have you already given up on the 10 
meter band? Although it’s true that you can, 
at times, scan the entire phone band and not 
hear a single station, the band is far from 
dead. Even with the declining sun spot 
activity and the pesky solar flares that keep 
messing up the band, 10 meters keeps on 
coming back. The secret is knowing when 
to listen and what to listen for. This article 
will help you find the activity that is surely 
out there! 


Determining If the Band Is Open 


There are three easy ways to identify if 


the band should be open: 

First, tune into WWYV. This radio station 
broadcasts on 2.5, 5, 10, 15, and 20 MHz. 
Start by checking 20 MHz and see if WWV 
is giving you a good strong signal. If it is, 
10 meters may indced be open; if you can’t 
hear it, it’s likely 10 will be dead. Also, be 
sure to listen for the solar “Numbers” on 
WWY at 18 minutes past each hour or 45 
minutes past for WWVH in Hawaii (WWVH 
is not on 20 MHz). If the solar flux is 
reported above 90 and the A index is under 
10, start calling CQ DX on 10 meters! The 
higher the flux and the lower the A index, 
the more DX you'll be working. 

Next, there are:the numerous beacon 
stations operating at the high end of the 10 
meter CW band, just below 28.3 MHz. The 
beacon Stations can be identified by the 
suffix added to the call, “/B” and ““/BCN” 
are commonly used. It’s amazing how many 
times these low-power stations are solid copy 
into my station when there isn’t a soul to be 
found on the band! Don’t give up, though, 
if you can’t find any beacons—the opposite 


can also be true. You might not hear a sin- 
gle beacon on the air, yet there may be an 
opening to an area where there is no beacon. 
Here is a list of just a few of the beacons 
to listen for when the band seems to be dead: 
28.225 KW7Y/b CAMANO ISLAND, 
WA 4 watts 
28.244 WA6APQ/ben LONG BEACH, 
CA 
28.280 NO6J Thousand Oaks, CA 
28.259 KAINSV/bcn Cape Cod 
Lastly, the band itself can tell you if an 
opening is in progress. Often when the band 
is Opening or closing, blips, beeps and pops 
can be heard flashing across the band. It has 
a sort of machine-gun sound to it. Once the 
Opening is in full swing, the noises will cease. 


What Type of Propagation 
Should You Listen For? 


Aurora: If you live in one of the Northern 
states, you can cash 
in on this one. 
When ever WWV 
reports a K value 
above 3, turn your 
beam north for lots 
of fun. Don’t wor- 
ry if the voices 
sound like they’re 
under water, this is 
normal. 

Satellites: Start 
asking around about 
10 meter satellite activity. If you can’t 
find anyone with information, just start 
camping out on 29.408 MHz. Sooner or 
later you’ll hear the RS-12 satellite CW 
beacon. Then tune 29.410 through 29.450. 


“After dark, and especially 

on evenings when even the 

Sporadic E is not running, 
check out the band for 
ground-wave signals.” 


The band goes crazy every day! 

Meteorite Scatter: Again, ask local hams 
if they’ ve ever played around with this mode. 
If nothing turns up, check the local papers 
for reports on the various annual meteorite 
showers and the dates. Listen during the peak 
of the shower. Signals will appear, peak, and 
then drop off quickly. 

Sporadic E: This type of propagation can 
occur at any time so you really just have to 
be there at the right time if you are going to 
catch it. The peak months scem to be 
mid-summer and mid-winter. Northern states 
should point their beams southwest or west. 
The propagation often oscillates back and 
forth between the two directions. Southern 
states point north or northeast. 

Ground Wave: After dark, and especially 
on evenings when even the Sporadic E is not 
running, check out the band for ground-wave 
signals. The best time for contacts is between 
8 and 10 p.m. local 
time. Local groups 
congregate across 
the band each 
evening and many 
clubs have weekly 
meelings on some 
preset frequency. 
Sunday evening 
seems to be a pop- 
ular meeting night. 
The best frequen- 
i cy I have found to 
date is 28.400. It seems that if there is any 
activity out there at all, tuning to 400 will 
find it. Also, don’t forget 29.0 for AM ac- 
tivity and 29.6 for FM simplex. If you ‘have 
a good location or a decent gain antenna, 


contacts a hundred miles away can be made 
regularly. (This would actually be line-of- 
sight communications, since “TRUE” ground 
wave on 10 meters would only exist to about 
15 miles or so.) To encourage ground-wave 
activity, one local ham club in my area 
sponsors a yearly Ground-Wave Contest. 
Notification is sent out to the various clubs 
and hams in the neighboring cities and states. 
Consider this at your next club meeting. 


Propagation Begins at Home 


If all of these modes have been tried and 
you are still not finding any activity, the prob-- 
lem could be with your antenna. If at all 
possible put up an antenna with gain. In case 
you haven’t already heard this: “You can’t 
work ’em if you can’t hear em!” It doesn’t 
have to be six elements on a 36-foot boom 
cither! A 14-foot boom with three clements 
can give you around 7 dB gain over a dipole. 
You will be amazed at how much better you 
will be hearing stations. What you had 
always thought was a dead band will 
actually be hopping with activity. 

OK, Iet’s say you just don’t have the room 
to put up a beam of any sort. Try a 5/8-wave 
vertical. You still get 3 dB gain over a 1/4 
ground plane. Gain is gain, however you get 
it! 

Even half-wave dipoles and half-wave 
verticals mounted close to the ground 
(15-25 feet above ground) can be the per- 
fect antennas . . . if the conditions are right. 
Sporadic E on 10 meters provides these con- 
ditions. These antennas have a high angle 
of radiation and let me tell you, I’ve worked 
hundreds of stations when the Sporadic E 
comes in and some of the strongest stations 
are those running these types of antennas. 

Now that you know some of the many 
secrets of the 10 meter band, you'd better 
buy an extra log book or two, because you’ re 
going to need it to track all the additional 
contacts you're going to make soon. Sce you 
on 10! 


Serving the LORD 
Since 1987 


THE POWER STATION 


The POWER STATION is a 12V x 7 AmpHr gel-cell 
battery complete with voltmeter, wall charger and a 
cord for charging via automobiles. It will power most 
HT’s at 5 Watts for 2-4 weeks (depending upon how long-winded you 
are). Also VHF, UHF, QRP, or HF mobiles such as the KENWOOD TS-50 
(at 50W). There are no hidden costs, all you need is your mobile, HT 


power cord or cigarette lighter adapter. 


The POWER STATION provides 12V from a cigarette plug and has two 
recessed terminals for hardwiring. A mini-phone jack with regulated 3V, 


6V, or 9V output can be used separately for CD players, Walkmans, etc. 
THE POWER STATION can be charged in an automobile in only 3 hours, 
or in the home in 8 hours. The charger will automatically shut off when the 
battery is completely charged, so you can charge it even when it has only 
been slightly discharged, (unlike Ni-Cads that have memory). Our charg- 
ing circuit uses voltage sensing circuitry, other brands are timed chargers 
which always charge the battery a full cycle, this damages their battery 
and shortens its’ life if it only needs a partial charge. The POWER STATION 
has a voltmeter that shows the exact state of charge of the battery, not 
worthless idiot lights that tell you“. YOUR BATTERY IS NOW DEAD.” The 
voltmeter can even be used to measure voltages of other sources. 
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To order, send check or money order for $49.95 + 
$8.50 for shipping, along with your shipping address 
and telephone number to: 


Joe Brancato 

THE HAM CONTACT 
P.O. Box 3624, Dept. RF 
Long Beach, CA 90803. 


CA Residents Add 8 1/4% Sales Tax. Alaska, Hawaii, and Candian 
Residents, please send U.S. Money Order & $17.10 Shipping. 


If you wish more information please send a SASE to the above Address. For 
COD orders, call (310) 433-5860, outside of CA Orders only call (800) 933- 
HAM4 and leave a message. Dealer Inquires Invited. 
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Propagation Primer 


Understanding how radio signals travel through 


* 


- atmosphere and space. 


by Robert C. Green W3RZD 


After making a DX contact, have you ever 
wondered how the signal arrived at the other 
station? Or did you ever speculate on whether 
low frequency and high frequency waves be- 
have differently after leaving an antenna? 

If you have asked these questions, join the 
crowd. The answer lies in the word “propaga- 
tion,” and knowing something about propaga- 
tion may answer some of your questions about 
antennas. Understanding antennas and their 
construction is not the same as understanding 
propagation: they are different subjects. but 


closely related. 


Propagation conditions vary worldwide with 
the time of day. In any discussion or text, when 
terms like daylight, noon, evening, darkness, 
etc., are used, remember that these apply only 
to local time. Propagation conditions in an area 
where it is daylight will be different from those 


__ where it is nighttime. As an example, when it 


is midnight in England it is still daytime in 


California. 
Radio waves are electromagnetic waves that 
are similar to other types of electromagnetic 


- waves, such as infrared or light. All of these 


waves are forms of radiating energy that have 
their own distinctive frequency, and are 


___ everywhere around us. Figure 1 shows the vast 


frequency spectrum from sound waves to 
cosmic rays. 
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Covering the earth are the atmosphere and 
the ionosphere. The atmosphere is the air we 
breathe, and it extends to a height of about 100 
miles. The ionosphere is an area of ions (hence 
the name) that begins to mix with the atmo- 
sphere at a height of about 30 miles, and 
extends to about 250 miles, which is consid- 
ered the beginning of space. (Texts vary on the 
distance, some putting it as high as 400 miles.) 
The ionosphere is created by the sun, which is 
constantly charging the atoms in that area and 
breaking them into negative and positive ions. 
This process is commonly known as foniza- 
tion. There are four layers of ionization, and 
during daylight hours the ion density of each 
layer is more pronounced than at night. Also, 
each layer will have some effect on radio waves: 
we will see later how this happens. 

Years ago the ionosphere was referred to as 
the Kennelly-Heaviside layer, named for two 
scientists who suggested that such an area 
existed. We now know for certain that there is 
an ionosphere and have given it its own 
terminology. The term Kennelly-Heaviside 
layer is now thought of as outdated. 


Radio Waves 


How a radio wave travels after leaving a 
transmitting antenna can be visualized quite 
easily while you are having breakfast. You may 
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Figure 1. Electromagnetic frequency spectrum. 


have eggs and coffee but the menu must 
include doughnuts (the plain kind, please, no 
jelly or cream-filled). Place one of the dough- 
nuts flat on the table and stick a pencil verti- 
cally in the hole, and assume the pencil is a 
transmitting antenna. When our make-believe 
transmitter is keyed, radio waves will leave the 
pencil antenna in a manner that resembles the 
shape of the doughnut. As the doughnut-shaped 
waves travel outward they will get bigger and 
bigger. but at the same time the energy in the 
waves will get weaker and weaker. Some of 
the waves will spread out across the tabletop. 
which we will call the surface of the earth, and 
some of the waves will travel towards the 
ceiling. If we consider the ceiling-as the be- 
ginning of space, the area between it and the 
tabletop will be the ionosphere and atmosphere. 

See Figure 2. The outward edge of the dough- 
nut-shaped signal is called a wave front, and is 
made up of lines of force that resemble a 
window screen, with the screen encircling the 
antenna. A window screen is made up of two 
sets of wires. vertical and horizontal. so think 
of each set of wires as separate lines of force. 
Because the antenna is vertical it is said to be 
vertically polarized, so in the screen the verti- 
cal wires are electrostatic lines of force, and 
the horizontal wires are electromagnetic lines 
of force. Thus, the lines of force forming the 
wave front are at right angles to each other. and 
the plane, or face. of the wave front is also at 
a right angle to the surface of the antenna. The 
electrostatic lines are the voltage part of the 
wave front and the electromagnetic lines are 
the current part of the wave front. 
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So far, only one wave front has been 
mentioned, but actually there are a series of 
wave fronts. Each wave front is spaced from 
the one ahead of it and the one behind it by the 
frequency of the transmitted wave. Meaning, 
if the transmitter is operating on 15 meters the 
wave fronts will be spaced by 15 meters or 49.2 
feet. One meter is 3.28 feet, so 15 x 3.28 equals 
49.2 feet. 

If the doughnut and the pencil had been held 
so that the pencil was horizontal, the antenna 
would have been horizontally polarized and 
the wave front would have been rotated by 90 
degrees. The electrostatic field is always 
parallel to the direction of the antenna. 

The words reflected and refracted are used 
extensively in any discussion of propagation. 
A reflection occurs when a radio wave strikes 
one of the ionized layers at an angle and bounces 
off ata similar angle. A refraction occurs when 
a wave strikes an ionized layer and is not 
reflected but penetrates the layer. 

Upon entering the layer. the penetrating wave 
will be bent to a new angle, and this bending 
is called refraction. The wave may or may not 
bend again and leave the layer to return to earth. 
If it does return to earth it will probably be at 
a different angle than which it struck the 
layer. See Figure 3. 

A transmitting antenna located near the ground 
will emit both a ground wave and a skywave. 
The ground wave is the energy that travels on 
or near the surface of the earth and also through 
the ground, and will eventually be absorbed by 
the earth. The skywave is the energy that leaves 
the antenna at an upward angle and.travels 
towards the ionosphere. See Figure 4. 


Frequency Categories 


In the vicinity of 3 MHz there is an indis- 
tinct dividing line in propagation characteris- 
tics. Signals below the line are considered to 
be a low frequency and will behave different- 
ly than signals above 3 MHz. Let’s start with 
the low frequencies and work up. 

During daylight hours the ground wave is 
the main source of energy at a receiving 
antenna, and any other waves will have very 


Electrostatic 
Lines 


Figure 2b. Front view: Wave front for vertical antenna. 
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Figure 3. Reflection and refraction. 
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Figure 4. Ground waves and skywaves. 


little effect. Not many low-frequency skywaves 
are reflected as most are absorbed by the iono- 
sphere. Those that are reflected will be at a 
sharp angle and will strike the earth close to 
the transmitting antenna. At night there is less 
absorption and reflected waves will return at a 
greater angle and strike the earth farther from 
the transmitting antenna. 

When a reflected skywave strikes the earth, 
some of its remaining energy will be absorbed 
by the earth, and the rest of the wave will be 
reflected back to the ionosphere. Again, part 
of the wave will be absorbed by the ionosphere 
and the remainder will be reflected back to 
earth. This can continue until all the energy in 
the skywave is absorbed by the earth and iono- 
sphere. 

The distance between points where the 
skywave strikes the earth is known as skip 
distance. The distance from where the ground 
wave ends and where the first reflected 
skywave strikes the earth is the skip zone. If 
the reflected wave does strike the ground 
several times, each time further from the trans- 
mitter, it is called multihop skip. See Figure 5. 

The part of the ground wave that travels along 
the earth’s surface is called the surface wave. 
Some of this wave will be absorbed by the earth; 
the amount of absorption is determined by the 
conductivity of the earth. Since the earth is a 
rather poor conductor it has high absorption; 
however, when the wave travels over saltwa- 
ter the absorption is 4.000 to 5,000 times less. 

The part of the ground wave that is not 
absorbed by the earth will be reflected at a small 
upward angle and will travel just above the 
earth’s surface. The wave that now reaches the 
receiving antenna is made up of the surface or 
ground wave and the reflected ground wave, 
plus a small amount of direct wave. The direct 
wave is that portion of the transmitted wave 
that is not a part of any other wave, and it 
also travels just above the earth’s surface. The 
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combination of the ground wave, reflected 
ground wave, and the direct wave is the space 
wave. This space wave should not be confused 
with any waves that may reach the area above 
the ionosphere. Usually transmissions between 
line-of-sight points are made by the space wave. 
The space wave can arrive at the receiving 
antenna in the form of a weak signal, due to 
the time difference between the reflected ground 
wave and the ground wave. 

The amount of absorption by the earth does 
not vary, so the distance the ground wave will 
travel can be calculated if the transmitted 
power is known. As an example: AM broad- 
cast stations rely 
on the ground 
wave for their pri- 
mary coverage, 
so the absorption 
“factor” is figured 
in to determine 
what area will be 
covered, and that 
result is used 
when applying for 
a license. The sky- 
wave coverage of 
an AM station is 
unpredictable, 
during both day- 
light and dark- 
ness, SO it is nev- 
er considered in determining the primary 
service area. 

Before we finish our look at low frequency 
waves, there is one more term that should be 
defined, and that is diffraction. 

Diffraction, or a diffracted wave, can be 
developed if there is not a “line-of-sight” be- 
tween the transmitter and receiving antennas. 
The lack of a line-of-sight is usually due to an 
obstacle, natural or man-made, and the receiving 
antenna is located behind the obstacle. If the 
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“A reflection occurs when 
a radio wave strikes one 
of the ionized layers at an 
angle and bounces off ata 
similar angle. A refraction 
occurs when a wave Strikes 
an ionized layer and 
_is not reflected but 
penetrates the layer.” 
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Figure 5. Skip. 


receiving antenna is in a valley. the walls of 
the valley are considered an obstacle. With the 
receiving antenna in the shadow of the obsta- 
cle. only waves that are diffracted or bent down- 
ward over the top of the obstacle will be 
received. There can also be diffraction due to 
the curvature of the earth. Diffraction can pro- 
duce a weak signal, but rarely will the signal 
be shielded completely. See Figure 6. 

We have seen that the ground wave is used 
for communicating on low frequencics,. but 
why can’t the ground wave be used when the 
frequency is raised above 3 kHz? The answer 
is ground absorption. The amount of ground 
absorption increases very rapidly with frequency 
and the ground wave becomes of such little 
value that we have to rely on the skywave. This 
becomes a whole new ball game, and one that 
is played in the ionosphere. 

We know that the ionosphere is a mass of ions, 
both negative and positive. We also know the 
sun is constantly 
spewing out par- 
ticles of radiation 
of all types, in- 
cluding ultravio- 
let, that bombard 
the atoms and 
change them in- 
to ions. During 
the bombardment 
the negative ions 
become charged 
to a very high 
level of energy 
and form ionized 
layers. 

The density of 
the ion charge in 
each layer does not remain constant because it 
is affected by forces such as the magnetic licld 
of the earth, the changing intensity of the 


radiation from the sun, and the amount of air 


present. The energy level will also vary with 
the time of day and the season of the year. 
There are four layers of ionization and each 
layer has a different density. Only the three 
layers with the highest density can cause the 
reflection or refraction of a radio wave. We 
already know that if a wave is reflected it will 
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Figure 6. Diffraction. 


be at the same angle at which it struck the 
layer. We also know that a refraction occurs 
when the wave penetrates the layer and is bent 
to a different angle, and may or may not return 
to earth. If the wave does not return to earth it 
will penetrate even farther into the layer. When 
the wave penetrates deeper, cither of two things 
can happen: It can be absorbed entirely or pass 
through and strike a higher layer. If the wave 
does pass through it can be reflected or refracted 
again by the new layer. Even after passing 
through three lower layers it is still possible 
for the wave to be reflected or refracted back 
to earth by the highest layer. 

The layers are named D, E, Fl and F2. with 
D closest to the earth. Their positions are shown 
in Figure 7. 


The D Layer 


The D layer begins about 30 miles above 
earth, is about 10 miles thick, and has the 
lowest amount of ionization due to its distance 
from the sun. It is very evident during daylight 
hours, beginning about sunrise and reaching 
maximum ionization about noon, and then 
disappears at sunset. During morning and 
afternoon hours the layer tends to absorb all 
waves below 4 MHz. In the middle of the day 
there also will be a very small amount of 
absorption to waves above 4 MHz. However, 
the vast majority of waves above 4 MHz will 
pass through to the next layer. Most of the 
absorption in the D layer ends up in the form 
of heat when the electrons within that area are 
set into motion as the waves pass through. 
Signals will not be reflected or refracted from 
this layer due to the low ion density. 


The E Layer 


The E layer has a more defined thickness 


than the D layer, and begins at a height of 50 - 


miles and extends to 90 miles, being most dense 
at about 70 miles. This layer is also basically 
a daytime visitor, being most dense about noon 
and almost disappearing as darkness sets in. 
However, it will still be strong enough to have 
some effect on signals during early evening 
hours. Waves can be reflected and refracted 
from this layer, and during normal noontime 
density 40 meter contacts can be made up to 
about 1,000 miles. At night the range may drop 
to 150 miles because of the reduced ion 
density. There are periods when the ionization 
is so dense during the day that even 15 meter 
signals will be reflected back to earth instead 
of penetrating. 

Seasonally, a condition known as Sporadic-E 
shows up in the temperate regions during warm 
weather. It is the result of heavier than normal 
ionization in a part of the regular E 
layer, and can be thought of as clouds of ion- 
ization that broke away. The term “cloud” should 


7 Figure 7. The four ionization layers. 


not be confused with regular clouds that are 
seen in the daytime. The sporadic-E ion clouds 
can be either stationary or moving, and can 
range in size from several hundred feet to 
several hundred miles. Sporadic-E is both good 
and bad: While it will harm communications 
on the lower frequencies, it will still provide 
good distance on the higher frequencies, even 
those of 150 to 160 MHz. 


The F Layers 


The next layer of ionization is the F layer, 
and is wider than the E layer and extends to the 
beginning of space. During daylight hours this 
layer will split into two bands, separated by 
about 50 miles. The lower band is called F1 
and the upper F2. 

; The FI layer might be called the “Why Is It 
There?” layer, as it doesn’t seem to serve much 
purpose. Most of the waves that pass through 
- the E layer will also pass through the F1 layer 
_ with some absorption to the signal by both 
_ layers. Waves that don’t penetrate the Fi 
3 layer will be reflected downward. 
= The F2 layer has the greatest ion density 
___ because it is the closest to the sun. This layer 
_ usually has its highest density between one and 
two o'clock in the afternoon, and at times this 
high density will prevail into the early evening 
hours to provide excellent DX. Under certain 
conditions waves that passed through F1 will 
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PUTTING THE AMATEUR BACK IN RADIO 
FUN-KIT LINE 


KITS: "SMART" BATTERY CONTROLLERS: 6 - 20 V. 
BASIC - $34.95; WITH XFMR - $ 44.95; 
WITH ENCLOSURE - $84.95. 

"SMART" SOLAR BATTERY CONTROLLERS: 
6 - 20 V. - $ 44.95. 

CURTIS KEYER KIT: INCL. AUDIO AMPLIFIER, 
IAMBIC KEYING, ADJUST SPEED- $39.95 
OPTIONS KIT (POS/NEG KEY, WEIGHT/ 
TONE CONTROL) $10.; METER OPT. $10. 


ANTENNAS: SPECIALIZING IN LADDER-LINE— . 
MARCONI: 80 M - $37.95, 160 M - $44.95. 
MULTIBAND "WINDOM" WITH 1:4 BALUN & 
§0' FEED LINE- $89.95; PORTABLE OR 
FIXED STATION "JADE" (J) POLES: 2M 

(144 MHZ), 1 1/4M (220 MHZ) OR 6M (50 

MHZ);MULTIBAND DIPOLES: SINGLE OR 

DUAL, 40 M OR 80.M. 


. FOR ORDERS CALL 1-800-JADE PRO (523-3776) 
P.O. Box 368 E. HAMPSTEAD, NH 03826-0368 
PHONE: 603-329-6995 _ FAX: 603-329-4499 
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be reflected off F2 and back to the E layer. and 


the E layer in turn will reflect them back to F2. 
This can continue until the signal breaks through 
either the E layer and goes back to earth, or 
breaks through F2 and goes into space. In 
daylight hours F2 becomes the workhorse of 
the layers. : 
Radio waves don’t stop where the ionosphere 
ends and space begins. When the right fre- 
quency is used and the transmitted wave is at 
the correct angle to pass through the ionosphere, 
radio signals will enter space. We know this 
happens because there is 2 meter moonbounce. 
and there are communications with the space 
shuttles. Theoretically, radio waves in space 
will keep traveling forever. Eventually it may 
be proven that the waves are absorbed by dis- 
tant stars or planets—that’s another mystery 
that will have to be solved. But so far there 
haven’t been any reports of the astronauts tun- 
ing in to a 1950 World Series game or a broad- 
cast of the old NBC Symphony Orchestra. 


Other Factors 


There are three more terms that are very 
important: critical frequency, maximum usable 
frequency (or MUP), and temperature 
inversion. 

Let’s assume we have an all-band high 
power radio frequency signal generator that we 
borrowed from the test bench, and let’s assume 
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2 Meter 2 Element . 
2 Meter 4 Element .... 
2 Meter 6 Element .... 
2Meter 10 Element.... 
70 CM 4 Element .... 
70CM 7 Element .... 


70 CM 12 Element 


6 Meter 2Element 2 Meter 4 Element.....$89.95 
2 Meter 2Element 70CM 4 Element.....$49.95 
2 Meter 4 Element 70CM_ 8 Element.....$79.95 
2 Meter J-POLE IN FIBERGLASS RADOME....$49.95 
220 Antennas also available 
Above antennas can be used for Sideband, Packet, Satellite. and ATV. 
For more info call or write: 


LIGHTNING BOLT ANTENNAS 


RD 2 Rt. 19 Volant, PA 16156 
(412)530-7396 


it’s connected to an antenna that will radiate 
signals only in a vertical direction. Now, let’s 
make another assumption, that we have another 
antenna connected to a receiver that tracks with 
the signal generator. After the signal generator 
is turned on and tuned to a low frequency we 
should be able to hear in the receiver the 
signal being reflected back from the ionosphere. 
We then increase the frequency of the signal 
generator a little at a time until the returned 
signal is not heard. At this frequency we know 
the wave is penetrating the ionosphere and not 
being reflected, and that the critical frequency 
has been reached. The critical frequency will 
vary depending on the location of the trans- 
mitter, the time of day, and the season of the 
year. 

Once the critical frequency is determined 
we think we know the maximum usable 
frequency. The MUF is assumed to be the high- 
est frequency that can be used for communi- 
cations at that time and location because the 
signal will be reflected by the ionosphere. 
Because this frequency is an assumption, a safe- 
ty factor of 15% should be subtracted and that 
result should be considered the MUF. The 
safety factor compensates for ionospheric vari- 
ations that may be present. Thus, if the critical 
frequency is 12 MHz then 15% equals 1.8 MHz. 
The 1.8 MHz is subtracted from 12 MHz which 
gives 10.2 MHz, and this becomes the MUF. 
But the MUF at the transmitting station can be 
lower or higher than the MUF that is measured 
at the desired receiving point, which could lead 
to trouble. This means that if the MUF is low- 
er at the receiving point it may take several 
attempts at the transmitting station before the 
correct frequency is found for communicating. 
However, if the MUF is higher at the receiv- 
ing point there is no need to worry. Of course 
this is assuming there aren’t any huge drops in 
the MUF between the two locations. The MUF 
may be as low as 5 or 6 MHz during morning 
hours, but will increase and be at its highest 
from just before noon to about 2 p.m. 

Even though the MUF is determined at a 
vertical angle there is a critical angle at which 
a signal higher in frequency than the MUF can 
strike the ionosphere and still be reflected. 
Trying to make contacts at frequencies above 
the MUF is very chancy as it is difficult to 
determine the critical angle and where the 
reflected signal would strike the earth. 

Temperature or thermal inversion is a 
condition in which a VHF or UHF signal can 
go astray and become lost to the desired 
receiving point. It can occur at any time in the 
tropics or over a large body of warm water, and 
during the summer months in the Northern 
Hemisphere. 

Air is warmest just above the surface of the 
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earth and becomes cooler as the height increases. 
If the warm air becomes trapped above the cool- 
er air it is due to an inversion in temperature, 
and with an inversion in temperature, a warm 
air duct is formed. (Think of this as being some- 
thing like a hot air heating duct in a house.) 
The ceiling and sides of the duct and its low- 
er edge, which can be the earth, are of such 
dimensions that only signals 50 MHz and high- 
er will be affected because the waves will fit 
inside. 


Once the duct is formed and the affected fre- 


quency is trapped inside, the signal will be re- 


flected back and forth by the four “walls” as it 


moves along. If the signal is strong enough it 
can travel the entire length of the duct, which 
may extend over the horizon. A duct is usual- 


ly near the ground, but can be at a height of 
several hundred feet. Temperature inversion 


can cause loss of TV programs and 6 meter and 


higher contacts. When a Icng-distance contact 
is made via a duct, and probably by accident, 
it will be found that the receiving and trans- 
mitting antennas are located inside the duct. 

If diamonds are forever, so are sunspots. The 
radiation from the sun is not the same over its 
entire surface; there are some areas that can 
emit immense amounts of radiation. These 
areas are called sunspots. The number and 
density of the spots gradually increase until 
normally they reach a peak every |! years, 
although this can vary by a year or two. As the 
intensity and number of spots increase the 
solar electrical noise will also increase, and can 
reach such proportions that it makes the 
reception of radio signals very difficult or even 
impossible. 

Midway between peaks is a period when 
sunspots are at a minimum and this can last 12 
months or longer. During this low point the. 
MUF of the F2 layer may not exceed 20 to 25 
MHz. and yet at peak sunspot activity the MUF 
can extend into the VHF range. 

Sunspots are recorded daily and can be 
classified as below normal, normal, or above 
normal. At the peak of an 11-year cycle. 
normal would be 100 to 120 spots. Sunspots 
vary in physical size, and some have been 
estimated to be nearly 80.000 miles or larger 
in diameter. It is interesting to note that the 
temperature of the spots are cooler than the rest 
of the sun’s surface. 

As we have seen, there are many things that 
can happen to radio waves in their travels, some 
good and some bad. You can take advantage 
of propagation reports like the one Jim Gray 
W1XU writes for 73 Amateur Radio Today 
each month. The study of propagation can be 
very interesting, and even though this article 
just touched on the subject maybe it has whet- 
ted a desire to learn more. 
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Still More ‘“‘What Is That Thing?” 


For the last two months, we’ve been examin- 
ing the various kinds of components, with a focus 
on what their many varieties look like, and some 
attention to what they do and how they’re used. 
There’s plenty more, so let’s get back at it! But 
first, I'd like to relate an interesting experience. 


There Are Good People 


At the Dayton Hamvention I stumbled upon 
the Elenco booth. You may have seen their ads 
for oscilloscopes, digital meters and such. Some 
time ago I had purchased a couple of ’scope probes 
from them, and one of the removable clips which 
lets you hook the probe on a component lead had 
broken soon after purchase. I got busy and nev- 
er did anything about it, and at this point the war- 
ranty period had long expired. But, when I found 
myself in front of their booth, I mentioned it, 
wondering if they might have another clip. They 
took my name and address but said they had 
changed models and the new clips wouldn’t fit. 
But, they'd check to see if they had any old ones 
around. | forgot about it, and, frankly, didn’t ex- 
pect any action; you know how many business- 
es treat their customers these days. So I sure was 
happily surprised at the box which arrived soon 
after I got home. No, they didn’t send me a new 
clip. Instead, they sent me a whole new probe, 
free of charge! And no, they didn’t know I was 
a columnist, so it didn’t have anything to do with 
that. They're just plain nice people, and it’s worth 
remembering that some are still out there, and 
who they are. Of course, I’m not suggesting that 
any company can afford to replace broken out- 
of-warranty merchandise on a regular basis; I 
just wanted to recognize some outstanding ser- 
vice by some caring folks. Thanks, Elenco. If 
there were more people like you in business this 
country would be in a lot better shape. Now, let’s 
get to our topic. 

Coils (inductors): Coils come in many shapes 
and sizes, and have many uses, including in tun- 
ing circuits, as blockers of high-frequency alter- 
nating currents, and as transformers, which are 
used to couple signals between circuit stages at 
all kinds of frequencies ranging from UHF to au- 
dio and all the way down to the power-line fre- 
quency of 60 Hz. The basic idea is always the 
same: a bunch of wire wound around something. 
Often, the something is a coil form made of plas- 
tic or some other noninductive material. In fact, 
the something may even be air! In any case. as 
long as the form is noninductive, most of the 
characteristics of such a coil come from the wire 
itself. The number of windings, the size of the 
wire and how it is wound all have substantial ef- 
fects on the inductance, Q (quality factor, or how 
much inductance there is compared to how much 
resistance), distributed capacitance and so on. 

Before we go on examining coils, let’s pause 
a moment for a word from our sponsor: distributed 
capacitance. What the heck is that? Well, con- 
sider this: Along a coil’s length, an AC signal 
may be at different voltages on different wind- 
ings at any given moment, simply because it takes 
some time for the wave to travel down the wire. 
Sure, it’s very fast but. at high frequencies, the 
waves are short enough that one end of the coil 
may be at high voltage while the other end is near 
zero! So, it makes sense that adjacent windings 
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may have somewhat different voltages on them. 
Now, what do you get if you have two conduc- 
tors, with voltage potential between them, sepa- 
rated by some kind of insulation, be it air, plas- 
tic or whatever? Yes—a capacitor! So, in effect 
there is capacitance distributed all along the length 
of the coil. Hence the name “distributed capac- 
itance.” In a tuned Circuit it has the effect of low- 
ering the resonant frequency, as would any ca- 
pacitor placed in parallel with the coil. Because 
the material between the windings acts as the ca- 
pacitor’s dielectric, it affects the amount of ca- 
pacitance. Now, that wasn’t so bad, was it? And 
now back to our show. 

Many coils are adjustable. The nearly univer- 
sal method of changing a coil’s inductance is to 
pass a metal slug through the middle. The slug 
is not electrically connected to anything, but its 
presence in the coil’s magnetic field causes the 
inductance to vary because the permeability (abil- 
ity to “conduct” a magnetic field) of the slug is 
greater than that of the air it displaces. The more 
the slug cuts the field, the bigger the inductance 
gets. So, the slug usually is cut with screw threads 
which fit into those on the inside of the coil form, 
allowing the slug’s position to be carefully set 
and controlled. 

You'll see slug-tuned coils all over the place. 
Those little, square IF (Intermediate Frequency) 
cans with the screwdriver adjustments on top are 
slug-tuned coils. Actually, they’re transformers, 
but those are nothing more than multiple coils 
wound on one form. (More about them later.) 

Sometimes, in order to increase the inductance 
value for a given number of turns of wire, coils 
are wound on a metal core of some kind. These 
days, the toroid, or doughnut-shaped core, is very 
popular. Toroid coils are unique-looking, having 
the metal doughnut with wire wrapped around 
it. It’s important to remember that the color of 
the doughnut is a-code; it tells you some char- 
acteristics of the metal used, and those matter a 
great deal. In other words, toroids usually can’t 
simply be exchanged with other types. Luckily, 
your chances of having to replace a toroidal coil 
are very small. Unless a whole bunch of current 
has been pulled through it or it has been frac- 
tured or smashed, a toroidal inductor is pretty in- 
destructible. 

Many coils are obvious because the turns of 
wire are plainly visible. Some, though, are not. 
When a coil is used to block an AC signal, it’s 
called a choke. Chokes come in all kinds of sizes, 
from the big, obvious ones to little things that 
look just about exactly like resistors. In fact. those 
little ones even use a similar color code scheme, 
with the same kinds of color bands! So, how do 
you tell them from resistors? It can be hard, but 
the coils. usually are a little fatter and have a bit 
more of an hourglass shape. The biggest tip-off 
is when the board marking is L instead of R—L 
is the universal symbol for an inductor. 


Presto Changeo 


A special form of coil is the transformer, whose 
symbol is T. (Male ones are known as Mr. T.. . 
just kidding.) Just as a current through a coil cre- 
ates a magnetic field around it, a magnetic field 
cutting through a coil generates a current in it! 
So, why not, get some big permanent magnets 
and some giant coils, and end the energy crisis 
once and for all? Unfortunately, it just doesn’t 
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A few common schematic symbols: A,B—air core coils; C,D—iron core coils; 
E,F—air core transformers; G,H—iron core transformers. 


work that way. It’s the energy in the change in 
the field that generates the current in the coil; the 
magnetism is just a catalyst. But what if you move 
the magnetic field through the coil? Yes. then it 
will make a current, and we call that an electric 
generator! But, it takes more energy to move the 
magnet than you get out the other end, and the 
physical, magnetic opposition to the movement 
actually will increase as the load resistance across 
the coil goes down, demanding more current. Oh 
well, there ain’t no free lunch after all. 


A transformer works much like a generator, 


except that the moving magnetic field is created 
by current in another coil. So, you have two or 
more coils wound on the same form, causing their 
fields to cut each other. The first one makes a 
changing field, and the second one generates a 
current which matches the change in the field. 
What’s the point? There are several of them. First, 
there’s no electrical connection between the two 
coils, so a transformer makes a great way to cou- 
ple power or signals from one place to another 
with total electrical isolation. Second, the two 
coils don’t have to have the same number of wind- 
ings! What does that do? Well. in magnetic form, 
the energy has no voltage or current: it’s just a 
field whose strength is proportional to the total 
power. in watts, which created it. So. when the 
second coil reconverts it to electricity. its num- 
ber of windings has a great deal to do with how 
much voltage versus how much current you wind 
up with. Actually, the output is related to a ratio 
of the number of turns in the first coil and the 
second one. (There’s a square root in there, too, 
but that’s beside the point.) So, if you have lots 
of turns in the first coil (the “primary”) and few 
in the second (the “‘secondary”). the output volt- 
age will be lower than the input. but the avail- 
able current will be higher. And, if you have few 
turns in the primary and lots in the secondary, 
you’ ll wind up with high voltage at low current. 
The net effect is that the transformer can con- 
vert, or transform, current to voltage and vice 
versa. Pretty slick, huh? 

You'll find transformers in lots of areas of your 
gear. from the power supply to the RF stages to the 
audio output. In the power supply. both the isolat- 
ing and transforming characteristics are important 
because you need a low voltage. often at signifi- 
cant current, to operate the circuitry, and you don’t 
want to get a deadly shock from the ground-refer- 
enced AC line. In other stages. the most important 
chore for the transformer is its transforming abil- 
ity. Specifically, it helps match the voltage and cur- 
rent capabilities of signals to the stages they're to 
feed. So, what do they look like? 


Many transformers are squarish, and most have 
two or more leads coming out the bottom of each 
of two opposing sides. Big power transformers 
of the kind found in power supplies are usually 
a couple of inches on a side. They often have pa- 
per or plastic covering the windings, but usual- 
ly you can see them, at least a little. Little signal 
transformers can take various forms. Some are 
toroidal, looking just like toroidal coils except 
for the multiple windings. Others, especially au- 
dio transformers, look like miniature versions of 
power supply units. At radio frequencies trans- 
formers can look like slug-tuned coils on round 
forms, or they can be toroids, or they can, and 


often do, have metal shield cans around them, 


like the IF transformers I mentioned earlier. 
Coils and transformers usually don't go bad, 
but pulling excessive current through them can 


melt the wire or cause a short between windings. — 
A melted wire is easy to find, because you will 


have an open circuit from one end of the wind- 
ing to the other. A shorted turn is much harder 


to determine, and can confound even highly ex- 


perienced technicians, because often all it does 


is cause degraded operation rather than an all-— 


out failure. Thank goodness it’s a rare event. 
There are two other failure modes possible with 
both coils and transformers. First, the connection 
between a wire and its connecting pin on a PC- 
mounted unit sometimes can break, especially if 
it was poorly soldered to begin with. It doesn’t 
happen often but, when it does, it can be very hard 
to find, particularly if the problem is thermal or 
intermittent. I remember running into that one in 


an IF can once, and it drove me nuts for hours be- 


fore I pinned it down, because it came and went. 


And, of course, those connections are under the 


shield can, where you can’t see them. 

The final problem concerns coils and trans- 
formers which have slugs or toroids or other frag- 
ile ferrite-type structures. Sometimes those things 
can simply fracture, especially if a lot of heat has 


been involved because of a heavy-current short 
somewhere in the circuit. A cracked core will _ 


severely degrade the coil’s performance, even 
though ohmmeter checks of the windings look 
perfectly OK. Also, it’s possible to permanently 
change the permeability of ferrite by overheat- 


ing it, even if it doesn’t crack. Usually, though, 


coils and transformers are unlikely to be the cul- 


prits in circuit problems unless there’s an open — 


winding somewhere. 
Well, we're getting near the end of this series, 
but there are still a few components to go, so 


we'll finish up next time. Until then, 73 from 


KB1UM. 
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Last month we were talking about the 
driver stage of our small transmitter. This 
month, we’ll finish up with the transmitter 
and look a bit deeper into the filters used 
_ to make the output as clean as we can. 

From the driver, the now-amplified 
signal is coupled to the base of the final 

- transistor. This stage is also called a PA, or 
Power Amplifier, stage. This is the stage 
that puts the bang into the antenna. : 
But, getting power from the driver to the 

PA is not an easy task. Because the collec- 

tor of the driver iS sitting at a different 

impedance than the base of the PA, some 

means of impedance matching must be done. 
Typically, the base of the PA transistor is 

very low, around several ohms or so of 
_ impedance. The driver’s collector, on the 
other hand, has a much higher impedance. 
Unlike the other stage when a small-value 
capacitor was used to couple one stage to 
another, we can’t get away with that method 
here. Oh, yes, a capacitor would work, but 
the efficiency in energy transfer would be 
so bad, most of the RF would never end up 


at the antenna. So what can we do? 


3 Well, there is an easy way to connect the 
_ driver to the PA. It’s possible because RF 
is really just like good ol’ AC from the wall 
outlet, only faster! And just like AC from 
the socket, we can use a transformer to 
change the impedance from a high value to 


__ the low impedance required by the base of 


_ the PA. Because the frequency we’re work- 
- ing with is much higher than the 60 cycle 
stuff from the wall socket, our transformer 
can be much smaller and require fewer turns 


of wire. To make it easier for us, we can 


use a toroid core to wind our transformer. 
- These cores allow a large amount of 
inductance in a very small amount of space. 
Also, a toroid core is self-shielding so 
external magnetic fields won’t cause trou- 

ble. This feature allows for some very dense 
circuit boards. Just look inside your rig and 
you’ ll see dozens of coils and transform- 
ers wound on toroids. 

You can see from the figure that the 
primary of the transformer has more turns 
than the secondary. This is how we couple 
the driver to the PA. It’s called induction. 
We induce a signal on the primary, and pick 
it off of the secondary. Now, the exact method 
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of stability. If you increase the value too 
much the amplifier will start to oscillate. 
The stage will then increase its collector 
current. The increase in current makes more 
gain. More gain makes for a better oscilla- 
tor. A better oscillator gets more current. 
And on and on and on until the PA transis- 
tor goes out to lunch—and never comes 
back! 

On the other hand, if the value is too low, 
then you’ ll have very low output. It’s a fine 
line to walk when designing this stage. You 
want maximum gain, but with flawless 
stability. 

Notice that on the collector of the PA 
there are several capacitors and a coil. The 
purpose of these components is to keep the 
RF from the collector from getting into the 
power supply. The small coil is unique in 
this circuit. It will allow the DC from the 
power supply to pass to the collector, but 
it will block the RF produced by the PA to 
the power supply. That’s because the 
inductance of the coil has been computed 
to be out of resonance with our operating 
frequency. In other words, the coil looks 
like a very high value resistor at 7 MHz, 
our operating frequency. 


The capacitors decouple any stray RF 
that may appear after the coil. The values 
are selected to shunt to ground frequencies 
in the HF, VHF, UHF, and LF (below 1 
MHz) range. 

The other 0.1 capacitor on the collector 
couples the RF from the PA into the next 
stage of the transmitter. The filter stage 
cleans up the signal before you send it to 
the antenna. Now, we could have used a 
transformer instead of a capacitor here. In 
many designs that is exactly what is done. 
For our QRP transmitter, a capacitor is 
simple, cheap and easy. However, a much 
better match to the collector’s output 
impedance to the 50 ohm input to the 
filter would yield a great output and that is 
why you’ll see a transformer used. 

The main purpose in the life of the PA 
transistor is to amplify the signal from the 
driver to the desired output. In the case of 
your little QRP transmitter, the output will 
be about 2-3 watts. That’s more than enough 
power-to work the world. But, there is one 
more stage to add before we can connect 
up our antenna—the output filter. 

The energy from the PA is full of 
harmonics. Besides the fundamental 
frequency we want, harmonics are gener- 
ated all over the spectrum. If you were to 
connect your antenna up to the PA without 
the filter, you would be sending out critters 
all over the place. It’s also against the rules 
set down by the FCC. We must transmit as 
clean a signal as possible. 

I won’t go into the details of designing 
a filter for our transmitter. It can get quite 
complex. It’s enough to say the filter will 
only pass the frequency it is designed for. 
Any frequencies above the operating 
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frequency will be greatly reduced. The 
design and the operating frequency of the 
filter will decide how clean the output of 
the transmitter will be. The frequency at 
which the filter attenuates is called the 
cutoff frequency. In our case, with an out- 
put of 7 MHz, the cutoff would be around 
8 MHz. 

In some simple transmitters you'll see 
two capacitors and one coil used in the 
filter. This is as simple as you can make a 
filter and still have the transmitter meet the 
clean signal requirement. I like to use an 
output filter with one more stage to really 
attenuate the harmonics generated by the 
transmitter. Here, two coils and four 
capacitors make up the filter. You could add 
even more stages if you want, but the 
increase in attenuation is not worth the 
extra components. 

In our simple transmitter we have only 
one operating frequency. Therefore we need 
only one output filter. Had this been a mul- 
li-frequency rig we would need an output 
filter on each band. As you can see, adding 
more filters complicates the design of the 
rig. It’s not so much the filters making life 
rough for the designer, it’s switching the 
proper filter in and out of the circuit as you 
change bands, and thus frequencies. 

This has been a rather simple look at how 
a transmitter works. You can see that it’s a 
bit easier to get one of these working than 
a receiver. Transmitters have fewer stages 
to worry about than receivers; of course 
I’m not talking about multi-PLL rigs here! 
The fact is, a small QRP transmitter is an 
ideal first construction project. If I were 
you, I would be looking for a good solder- 
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of computing how many turns on what type 
of material can get really complex. | for 
one never like to read page after page of 
calculations for winding cores and won't 
make you suffer either. 

All you need to know is that the trans- 
former couples the output from one stage 
fie to the input of the other stage changing the 
__ impedance along the way. 

On the base of the PA, you’ll notice a 
 small-value resistor. This resistor is used 
to reduce the gain at the base of the 
transistor. It’s a fancy way of saying that 
the base of the transistor is kept very close 
to ground potential. This helps keep the 
_ transistor stable. The swamping resistor will 
reduce the amount of power the stage will 
develop to a certain point by shunting some 
_ of our RF drive to ground. By increasing 
the value of the swamping resistor, we can 
get more power from this stage—at a cost 
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Figure 1. Schematic for a simple ham transmitter circuit. 
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Building Wavemeters and Field- 
Strength Meters 


Two of the traditional “first RF projects” 
made by many hams are the simple field-strength 
meter (FSM) and the absorption wavemeter. 
These projects are easy to build, are a good in- 
troduction to RF projects, and are quite useful 
around the ham shack. 


Absorption Wavemeters 


The absorption wavemeter (Figure |) is an 
extremely simple little device for determining 
the approximate frequency of a signal from an 
RF power amplifier. The circuit consists of an 
inductor (L1) and a capacitor (C1) in a reso- 
nant circuit. The frequency of resonance is 
found from: 


1 
Fy, = ———= 
Bes ef te 

Where: F is the frequency in hertz, L is the 
inductance in henrys (H), and C is the capac- 
itance in farads. When actually working a prob- 
lem, your units will be in microhenrys (UH) 
and picofarads (pF). so be sure to convert to 
henrys and farads. 

The indicator is a small, low-current, low- 
voltage incandescent lamp (11). I’ve used lamps 
with current requirements as high as 600 mA 
with success around RF power amplifiers, but 
the low-current (40 mA) type are more sensi- 
tive. The shaft of the variable capacitor (C1) 
is ganged to a calibrated dial from which fre- 
quency can be read. In most cases, the capac- 
itor will be installed inside a shielded metal 
box to prevent environmental and hand ca- 
pacitance from affecting the reading. The in- 
ductor (L1) is constructed so that it is avail- 
able to the “outside world,” i.e. so that it can 
be used as a probe around RF circuits. 

To use the absorption wavemeter, it must be 
brought close to the tank circuit of the RF am- 
plifier being measured. 

WARNING: POTENTIALLY FATAL HIGH 
VOLTAGES ARE PRESENT IN THIS AREA 
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Figure 1. Simple absorption wavemeter. 
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IN MOST POWER AMPLIFIERS . .. LEARN 
HOW TO WORK AROUND THESE PO- 
TENTIALS FROM AN EXPERT (NOT JUST 
YOUR BUDDY) BEFORE ATTEMPTING 
TO DO ANY MEASUREMENTS. 

The principal use of the absorption waveme- 
ter is not to find the operating frequency of the 
transmitter. The accuracy is rough at best, so it 
will not satisfy your 
normal require- 
ments. However, 
when building RF 
circuits, the absorp- 
tion wavemeter will 
permit you to de- 
termine whether a 
spurious Output is a 
harmonic or a par- 
asitic oscillation. The 
difference is that a. 
harmonic will have 
an integer relation- 
ship to the funda- 
mental frequency, 
while a parasitic probably will not (it’s not im- 
possible, but is unlikely, for a parasitic to be har- 
monically related to the fundamental). 


Field-Strength Meters 


The field-strength meter is a special case of 
the absorption wavemeter in which the level 
indicator is a DC meter, rather than a lamp. 
Figure 2 shows a circuit that scores of thou- 
sands of hams have built over the decades. It 
uses a small whip antenna (10-24 inches) to 
pick up a sample of the radiated RF signal, and 


feeds it inside a shielded enclosure to an LC. 


tuning network. The resonant frequency of this 
circuit obeys the same relationship as in Fig- 
ure 1. The capacitor shaft may or may not be 
calibrated in frequency units, depending on 
how badly you want to know the operating fre- 
quency. 

The RF signal developed across the LC tank 
circuit is maximum when the resonant fre- 
quency of the LC pair is equal to the frequen- 
cy of the radiated signal. Note that the 
inductor in this circuit, unlike the ab- 
sorption wavemeter, is not coupled to 
the circuit under test, so it can be com- 
pletely within the shielded enclosure. 

The signal is rectified by a half-wave 
rectifier using a 1N60 germanium diode 
(D1). The germanium diode is preferred 
over the more modern silicon diodes 
because the junction potential is less 
(0.2-0.3 volts for Ge as opposed to 0.6- 
0.7 volts for Si), and that makes the 
FSM more sensitive. If you cannot ob- 
tain 1N60 diodes, then use equivalents 
from a radio-TV service replacement 
line, such as the ECG-109 or NTE-109 
devices. Most local radio-TV electronic 
parts dealers will stock at least one form 
of these devices. 

The pulsating DC signal at the out- 
put of the diode is filtered by capaci- 
tor C2. and then applied to a meter/sen- 
sitivity control network. The sensitiv- 
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antennas, 


by Joseph J. Carr K4IPV. 


ity control is an ordinary carbon (not wire- 
wound) potentiometer mounted on the front 
panel of the instrument. The meter shown here 
isaQto 1 mA DC meter, and it will work fine 
at all amateur radio power levels. A more sen- 
sitive instrument results, however. if a more 
sensitive meter movement is used. I’ve used 
0-100 L.A meters with good success for years. 

The whip an- 
tenna can be a short 
piece of wire sol- 
dered to the center 
pin of a coaxial 
connector (such 
that it.does not 
short to the shield). 
Most people. how- 
ever, use some 
brass tubing (1/8", 


by and model 
shops), brazing rod, 
stiff piano wire, or 
a replacement tran- 
sistor radio telescoping FM whip antenna. 
Figure 3 shows some improvements on the 
circuit used by a number of people over the 
years. In Figure 3A we see the use of a cou- 
pling link primary winding (L1B) over the 
“cold” (i.e. ground) end of the tuning induc- 
tor (LIA). The signal voltage impressed across 
the primary is stepped up by the fact that there 
are more turns on L1A than L1B. This ap- 


available from hob-, 


etc. 


proach makes the FSM more sensitive, and 
less likely to be detuned by bringing the an- 
tenna close to objects that tend to affect the 
overall circuit capacitance. 

Figure 3B shows another modification (which 
may be used in conjunction with that of Fig- 
ure 3A). Here we see the inductor tapped about 
one-third wave from the ground end. and con- 
nected to the diode rectifier (D1). The purpose 
of this circuit is to match the impedance of the 
diode. When the low impedance diode is con- 
nected across the inductor-capacitor (LC) cir- 
cuit, it terids to load the LC circuit, reducing 
its Q and broadening the response. 

Figure 3C shows several modifications rolled 
into one FSM circuit. In this circuit, we see 
the coupling loop of Figure 3A, and the tapped 
inductor impedance matching for the rectifi- 
er, in addition to the use of a voltage doubler 
circuit (consisting of C2, C3, D1 and D2). This 
circuit is, you might say, the “advanced” FSM. 

Even more sensitive FSM circuits are found 
in the amateur radio literature, but most of 
those use a DC amplifier to boost the output 
of the rectifier to some higher level. To find 
these circuits, look to the QRP literature. 

One use of the FSM is to adjust final am- 
plifier and antenna tuning unit controls for 
maximum radiated signal. In the early days.of 
CB, it was popular to adjust the short style of 
car roof mobile antenna while watching a field- 
strength meter a few yards away. 


Figure 2. Basic field-strength meter circuit. 


Sa a a 


Mentoring 


_ Now fora little change of subject. Recent- 
ly I attended a conference of Quality Man- 
~ agement professionals in Washington, DC. The 
_ American Society for Quality Control spon- 
sors a program called Koality Kids, which 


teaches quality control principles to elemen- 


tary school students. One of the students, 12- 
_ year-old Miss Kelly Potter of Pennsylvania, 
addressed the gathered body of 1,700 adults 
__-with as much or more poise and self-confi- 
_ dence as the adult speakers that day. With kids 
like Miss Potter around, it’s easier to see that 


_ this country has a future. 


But kids like Kelly don’t just happen. It takes 


- good parenting, good teachering and the men- 


toring of professionals. When you are asked 
to participate in a program of science, math,, 
technology (or whatever is your forte), please 
be willing to help. I've judged six or seven sci- 
ence fairs every year for a decade or more, and 
find it quite satisfying. 

And while you're at it, introduce the kid to 
amateur radio. One of my mentors many years 
ago used to keep the ARRL license manual and 
other beginner’s stuff on hand to give to kids 
and adults who inquired about ham radio. Even 
today, the guys at the EEB retail store close to 
my QTH are often surprised at my buying a re- 
_ stock collection of beginners literature. Also, 
introduce the local elementary school and mid- 

_ dle school teachers to the hobby. One way to 
do this is to familiarize them with this maga- 
zine and 73 magazine. A good start is to point 
out Carole Perry’s “What's Next” (below), and 

~ her 73 column, “Hams With Class.” 

If you have any questions or topics you 
would like to see addressed in this column, 
then contact me at POB 1099, Falls Church, 
VA 22041. 


Figure 3. A) Use of a coupling link on L1; B) Use of an impedance matching tap on L1; C) Voltage doubler FSM. 


M1 
0-500 nA DC 


Writing The Right Stuff 


In the course of teaching ham radio in a 


~~ school or radio club, you will probably have 


occasion to write letters, grants, or publicity 


- articles. The very nature of needing funding 


or of attracting attention to your program will 
necessitate the writing of certain materials. It’s 
important, therefore, to review a few basic 
rules to ensure that you optimize your efforts. 

1. Before sitting down at the keyboard, have 


_~ aclear goal in mind. Know what you want to 


accomplish with your writing. . 

2. The first sentence of each paragraph should 
convey the main thought of the following 
~ sentences. Keep your paragraphs short. 

3. Sentences should vary in length, but don’t 
_ make them too long. One study showed that 

the optimum sentence length was 17 words— 
when sentences exceed that length they 
become tedious and you lose readers. 

4. Avoid the use of too much jargon. This 


is especially important when you are writing 


for local media or to a non-ham-related 
organization. Be sure to define any words or 
terms that are peculiar to the hobby. 
5. Write in your own style. Don’t attempt 
“to copy or imitate the writings of others. 


what's 
next? 


Carole Perry WB2MGP 


6. Write the way you speak. This will 
ensure clarity and the use of plain, simple 
language. 

7. Never use a big word when a simple one 
will do. Choose familiar words. You don’t want 
your readers running to the dictionary to look 
up every other word. Even worse: You don’t 
want them to misunderstand what you are 
saying. 

8. Use nouns that conjure up “pictures” and 
“images” rather than general nouns. 

9. Use action verbs rather than passive verbs 
of being. 

10. Use simple declarative sentences rather 
than complicated sentences. 

11. Whenever possible, put statements in a 
positive form. Confusion may arise with too 
much use of words like “no,” “not,” “never,” 
and “don’t.” 

12. Be clear about what you are saying. 
Avoid ambiguities. Your readers should 
always know exactly what point you are mak- 
ing or what you are asking for. 

13. If you are using people’s names, or 
mentioning geographical areas, be sure to 
get the correct spelling. Always double-check 
all the spelling of any written work before 
it goes out. Your paper is a representation 


of you in someone else’s hands. 

14. If you use quotes or refer to other books 
or articles be sure to give proper credit, through 
the use of either footnotes or a bibliography. 

15. Readers will appreciate your listing ref- 
erences in case they want more information. 

16. A good article or letter will end with a 
way for the reader to know how to respond or 
inquire further. 

17. Studies show that pictures attract the 
reader’s eye. If it’s an appropriate situation, 
include clear, interesting photos with your 
article. : 

18. Review your manuscript several times. 
Be sure that the opening, the body, and the 
closing are clear, logical, and interesting in 
format. 

19. Provide a sense of closure at the end. 


Photo A. With bright students like these, great news stories of their accom- 


Tell Me About It 


Why not try out your writing skills by putting 
together an article about some interesting and 
fun thing you did this summer with ham 
radio? If you or a club you belong to partici- 
pated in a creative recruiting activity, or if you 
had some field activities designed especially 
to attract young people, please write to me 
about it. If you think you’ve got some excit- 
ing material but you need help in putting the 
words down, get in touch with me and I'll be 
happy to help you get started. You're proba- 
bly a better writer than you think. Here’s an 
opportunity to give your local club or school 
some good publicity. I’ll be waiting to hear 
from you: Carole Perry WB2MGP, P.O. Box 
131646, Staten Island, N.Y. 10313- 0006. (718) 
983-1416. 


plishments are always in order. 
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Preprogramming Those Repeaters 


There are over 6,000 2 meter repeaters on 
the air in the United States and Canada. On 
the 440 MHz band, there are over 5,000 
repeaters on the air. There is virtually nowhere 
in the United States that you could go and 
not be able to access at least one repeater in 
your area. Although this might mean climb- 
ing out of a deep ravine or going to the top 
of a nearby hill to get a line-of-sight shot at 
the repeater, nonetheless, you can access at 
least one no matter where you go. This fact 
is based on repeater signal contours researched 
by Bill Alber WA6CAX, a com- 
munications specialist and avid 2 
meter operator. 

“The biggest problem for new- 
comers is not necessarily finding a 
local repeater in their area—the 
biggest problem is getting that fre- 
quency set into their transceivers, 
including any subaudible tone re- 
quirements that the open repeater 
may have,” adds Alber. 

The standard repeater offset in 
the United States for 2 meters is 
600 kHz. Only two percent ofthe 
6,000 repeaters use an odd offset. 
The 600 kHz may be “plus 600” or 
“minus 600.” depending on where on the 2 
meter band the repeater output is located. 

On the 70 cm band. repeater offsets are 
almost always 5 MHz. The offset is always 
a minus 5 MHz on any repeater whose out- 
put is above 445 MHz. 

The American Radio Relay League’s 
Repeater Directory lists more than 20,000 
repeaters from 10 meters on up. This book 
is an absolute must for anyone with a 
VHF/UHF handheld, base, or mobile radio. 
It’s a bargain at $6. 


Photo B. Here we see the operator changing the “+” offset to an “ 


| upgrade... 
a don't stop 
i now 


by Gordon West WB6NOA 


One of the best ways to tune into popular 
repeaters throughout the United States is to 
preprogram your handheld or mobile transceiv- 
er with popular frequencies that are reused 
in every major city in the U.S. Jay Mabey 
NU®@X, editor of the Repeater Directory, 
suggests the listing in Table 1 as your top 20 
plus 20 prememorized frequencies. 


Geographical Differences 


Different parts of the country may adopt 
their own band plan, and this is best illus- 
trated in the U.S. Repeater Mapbook, avail- 
able for $9.95 from Artsci by calling (818) 


“One of the best ways 


to tune into popular repeaters 
throughout the United States 
is to preprogram your handheld 


or mobile transceiver with 
popular frequencies that 
are reused in every — 
major city in the U.S.” 


843-4080. This easy-to-read mapbook clear- 
ly illustrates the many areas of the country 
that may have slightly different repeater band 
plans. For instance, Southern California is 
unlike almost any area of the country with 
repeater outputs above 445 MHz with a -5 
MHz input, as opposed to most other parts 
of the country with repeater outputs below 
445 MHz with a +S MHz input. 

Sound confusing? Quite frankly, it is un- 
less you have the Repeater Directory or Map- 
book. But manufacturers are indeed helping 


aioe 


-” offset 


to access this repeater. 
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Photo A. The offset and tone setting on this handheld are seen above the 
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frequency display. “T-SQL” means subaudible tone, and the ‘‘+’’ is 
600 kHz plus offset. 


with handheld and mobile 
equipment preprogrammed 
with “automatic offset.” 
This only works if you’re 
in the part of the country 
that is “normal”! For in- 
stance, on the new Ken- 
wood TH-22A, if you have 
the automatic offset menu 
item turned ON, and you 
dial up 146.820 
MHz, it will au- 
tomatically give 
you a -600 offset. 
If you dial up a 
frequency above 
147 MHz, it will 
give you a +600 
offset. But again, 
check your local 
repeater directo- 
ry for what is “normal” for your part 
of the country—some states sepa- 
rate repeaters by 15 kHz on invert- 
ed pairs, yet other parts of the coun- 
try separate repeaters by 20 kHz. 
As of yet, no manufacturer has prepro- 
grammed repeater pairs in the memory. Your 
new set is ostensibly “brain dead” when you 
first turn it on. You will need to do thememory 
process yourself—unless you own a Ken- 
wood TH-78. In about five minutes time you 
can clone the memory channels from one 
master Kenwood 78 to any number of oth- 
er nearby Kenwood 78 handhelds. You can 
do this right over the airwaves, normally on 
simplex. It takes about five minutes for 100 
channels. If the local radio dealer really want- 
ed’a jump on the competition they would 
clone the popular repeater channels into all 


Photo C. Look at the bottom lefthand corner of this 
HT for the “-T’’ symbol. This means: -600 kHz 


with tone encode. 


new units, and this way the newcomer would 
get a handheld or mobile VHF/UHF set 
specifically pre-set to the hot channels in 
their particular area. 

So, your first step in getting preprogrammed 
is to get an ARRL Repeater Directory, and 
follow it up with the Artsci Repeater Map- 
book. Then get some local repeater infor- 
mation for your town, and start the memo- 
ry process. If you travel around the country, 
preprogram the top 20 VHF and UHF chan- 
nels for almost-instant operation as soon as 
you step off the airplane or out of your rental 
car. And that’s the neat thing about 2 meters 
in a strange city—as soon as you access a 


‘local repeater, things aren’t quite as strange 


as they were just a minute before. Maximize 
your communications enjoyment by pre- 
programming now. 


Table 1. Popular Repeater Frequencies Throughout the U.S. 


2 Meters 
146.940 
146.760 
146.880 
146.920 
147.000 
146.840 
146.700 
147.300 
147.360 
146.790 
147.060 
146.610 
146.850 
146.730 
147.180 
147.240 
147.120 
146.870 
146.970 
145.490 


-600 
-600 
-600 
-600 
+600 
-600 
-600 
+600 
+600 
-600 
+600 
-600 
-600 
-600 
+600 
+600 
+600 
-600 
-600 
-600 


70cm 

444.500 
444.100 
444.700 
444.800 
444.900 
444.975 
444.150 
444.200 
444.000 
444.850 
443.900 
444.300 
442.000 
442.250 
442.900 
444.400 
444.550 
444.650 
444.750 
442.400 


+5 MHz 
+5 MHz 
+5 MHz 
+5 MHz 
+5 MHz 
+5 MHz 
~ +5 MHz 
+5 MHz 
+5 MHz 
+5 MHz 
+5 MHz 
+5 MHz 
+5 MHz 
+5 MHz 
+5 MHz 
+5 MHz 
+5 MHz 
+5 MHz 
+5 MHz 
+5 MHz 
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Radio Fun 


Turn your old ham and computer gear into cash now. Sure, you can wait for a hamfest to try 
and dump it, but you know you'll get a far more realistic price if you have it out where 30,000 
active ham potential buyers can see it, rather than the few hundred local hams who come by 
a flea market table. Check your attic, garage, cellar, and closet shelves and get cash for your 


ham and computer gear before it's too old to sell. You know you're not going to use it again, so 
why leave it for your widow to throw out? That stuff isn't getting any younger! 

The Radio Fun Flea Market costs you peanuts (almost)—comes to 25 cents a word for indi- 
vidual (noncommercial) ads, and 80 cents a word for commercial ads. Don't plan on telling a 
long story. Use abbreviations, cram it in. But be honest. There are plenty of hams who love to 


fix things, so if it doesn't work, say so. 


Make your list, count the words, including your call, address and phone number. Include a 
check or your credit card number and expiration. If you're placing a commercial ad, include an 
additional phone number, separate from your ad. This is a monthly magazine, not a daily news- 
paper, so figure a couple of months before the action starts; then be prepared. If you get too 
many calls, you priced it too low. If you don't get many calls, too high. 

So get busy. Blow the dust off, check everything out, make sure it still works right, and maybe 


you can help make a ham newcomer or retired old-timer happy with that rig you're not using. 
Send your ads and payment to Radio Fun Flea Market, Judy Walker, 70 Route 202 N, 
Peterborough NH 03458, and get set for the phone calls. 


The Deadline for the November 1994 
Flea Market is August 18, 1994. 


MINIATURE POLICE RADAR TRANS- 
MITTER one mile range, $41 assembled, $31 
kit. 9025 Coldwater Rd:, Building 100A, Fort 
Wayne IN 46825. RF251 


AMIGA, MACINTOSH, ATARI XL/XE/ST 
Amateur Radio PD Software $4.00 disk. Two- 
stamp SASE brings catalog. Specify comput- 


~ er! KINETIC DESIGNS HAMWARE Box 
1646, Orange Park FL 32067-1646. RF266 


QSL SAMPLES- 50 cents. SAMCARDS, 48 
Monte Carlo Dr., Pittsburgh PA 15239. 
RF275 
GOOD DX LOCATION on the second high- 
est hill on the East Coast. Four bedroom yel- 
low brick house overlooking Sandy Hook Bay, 
65’ military type tower. Call (304)462-5575. 
RF315 


IBM SHAREWARE! Huge selection! $1.00 


Disk! 35 cent Specials! Catalog $1.00. PMA- 
RF. Box 2424, Scottsdale AZ 85252.RF360 


CUSTOM MADE-HAND TOOLED Leather 
products with your initials, name,.call letters. 
Photo’s & estimates available. Key rings. wal- 
lets, belts, purses, hanging signs, specialty 
items. GREAT GIFT. LEATHER & WEST, 
67 Causeway Rd., West Swanzey NH 03469. 
(603)352-6256..9-4 pm. M-FET. F370 


MAHLON LOOMIS, INVENTOR OF RA- 
DIO; by Thomas Appleby. (Copyright 1967). 
Second printing available from JOHAN K.V. 
SVANHOLM, N3RF, SVANHOLM RE- 
SEARCH LABORATORIES, P.O. Box 81, 


- Washington DC 20044. Please send $25.00 


donation with $5.00 for S&H. RF445 

HAM RADIO CDROMs PLUS 800 other 
CDROM titles. Call (717)560-2321 for FREE 
info. KA3VXA, DISCOUNT DATA.RF455 


GET YOUR “FCC COMMERCIAL GEN- 
ERAL RADIOTELEPHONE LICENSE”. 


activities calendar 


Send your announcements to: Radio Fun Activities Calendar, 70 Route 202-N, Peterborough 
NH 03458. We'll print as many as space allows, on a “first come-first listed” basis. 


OCT 1-2 


LOUISVILLE, KY The Greater Louisville Hamfes/ARRL KY 
State Conv. will be held at the Commonwealth Cony. Center in 
downtown Louisville. Mail requests for tickets or info to The 
Greater Louisville Hamfest Assn., P.O. Box 34444-Q, Louisville 
KY 40232-4444. For commercial spaces, call (8/2) 948-0037: 
Flea Market spaces, (8/2) 282-4898. 


OCT 2 

HUNTINGTON, IN The Huntington County ARS will sponsor 
its 6th annual Hamfest from 8 AM-1 PM at the PAL (Police Ath- 
Jetic League) Club. Set-up at 6 AM. VE Exams. Flea Market. 
Talk-in on 146.085/.685 and 448.975/443.975. Contact Chris 
Richardson N9QVI. P.O. Box 284, Huntington IN 46750. Tel. (219) 
356-0319, 

SAN DIEGO, CA Over a dozen San Diego ARCs, the Ameri- 
can Red Cross. and the Salvation Army. will stage the 3rd annu- 
al “Ham Radio Roundup.” Location: Missile Pk.. Missile Rd. & 
Clairemont Mesa Blvd. Each club or agency (ARRL. MARS. and 
others) will display the various aspects of amateur radio. Set-up 
begins at 7 AM: gates open at 10 AM. Contact Harry A. Hodges 
WAGYOO, (619) 743-4212. 


OCT 8 


GRAND FORKS, ND The Forx ARC will hold their Ham- 
fes/Computer Fair at Grand Forks Civic Auditorium, 615 - | Ave. 
N.. starting at 8 AM, Setup at 7 AM. VE Exams at 10 AM, walk- 
ins welcome. Talk-in on 146.94. Contact Bob Smith NDIH. 1203 
Shakespeare Rd., Grand Forks ND, Tel. (701) 746-9498. 
TEANECK, NJ The Bergen ARA will hold its annual Fall Ham- 
fest from 8 AM-2 PM at Fairleigh Dickinson Univ. in Teaneck. 
Please pre-register for spaces with power. VE Exams, Talk-in on 
146.790/.190. Contact Jim Jovee K2ZO, (201) 664-6725. Please, 
no calls after 10 PM. 


OCT 8-9 


MEMPHIS, TN “MemFest ‘94° Greater Memphis Amateur Ra- 
dio/Computer Show will be held at Shelby Farms Show Place 
Arena. 105 Germantown Pkwy.. in Germantown TN. The Greater 
Memphis Amateurs will host this event Sat. 8:30 AM-4 PM: Sun. 


8:30 AM-2 PM. VE Exams both days 9 AM-Noon. Talk-in on 
144.61/145.21. 447.00/442.00 and 1272.00/1292.00. For Flea 
Market info, contact Lee Bowers KAKVW, (901) 867-3461 af- 
ter 6 PM. For general and exhibitor info, call Steve Fletman 
KCAZOV, (901) 363-3159 after 4 PM: or Mary Moore AC4GF, 
(901) 758-0661. 


OCT 9 


DURHAM, CT The Meriden ARC. the Middlesex ARS. and the 
Shorelirie ARC will co-sponsor the Nutmeg Hamfest and CT State 
ARRL Convention at the Fairgrounds on Route 17 in Durham. 
Time: 9 AM-3 PM. Campsite and vendor setup at + PM Sat., Oct. 
8th. VE Exams: call Ted Trudel, (203) 345-4008 to register in ad- 
vance. Computer Flea Market. Talk-in on 145.29 Rptr. Vendors 
contact John Bartscherer, (203) 238-2453, days. For general in- 
fo. call Jim McCandless, (203) 349-3353 eves. Packet: NIGNV 
@ WINRG.CT.USA.NA; Internet: wilsonc@ iia.org. 

LIMA. OH The Northwest Ohio ARC will hold a Hamfest at 
Allen County Fairgrounds. Doors open at 8 AM. Setup after 4 
PM Sat.. Oct. 8th. VE Exams. all classes pre-register with com- 
pleted 610 and check for $5.75 payable to ARRI/VEC. Send to 
Jon Solomon, 1370 Stevick Rd., Lima OH 435807. 


OCT 15 


WAYCROSS, GA The Waycross Area Rptr, Assn. 3rd annual 
Hamfest will be held at Waycross Ware County fairgrounds Ex- 
change Club bldg.. Hwy. 82 East. Open 8 AM-4 PM. Talk-in on 
146.640 rptr, License exams. all classes. at 9 AM, Contact Don 
Minchew KD4CEX, (912) 283-9553: Woodrow: Kirten NAUNC, 
(9]2) 449-5357; or write or call David Sweat KD4FGC, 3492 
Wren Dr. Waycross GA 31501. Tel. (912) 283-4603. 


OCT 16 


BENSALEM. PA The Penn Wireless Assn. will hold its annu- 
al TRADEFEST from 0800-1400 hours at the Robert Yezzi Fair- 
grounds on Hulmeville Rd. Auction. Vender setup at 0600. Pre- 
register by Oct. Istto PWA, PO. Box L-734. Langhorne FA 19047; 
or call John N3NUB, (215) 355-0879. VE Exams. Exhibits. Talk- 
in on 145.25/144.65. 146.925/146.325, 448,.225/443.225 and 
146,52 simplex. 


Electronics Home Study. Fast. inexpensive! 
‘Free’ details. COMMAND PRODUCTIONS, 
D-175, Box 2824, San Francisco CA 94126- 
2824. RF460 


WANTED: SEND US YOUR QSL CARD 
and we’ll enlarge and transfer it in original 
color to a quality white T-Shirt (TS2). only 
$12.95; or to acap (CA-2), only $7.95. T-Shirts 
-S.M,L, XL, and XXL ($2.00 extra). Caps, 
white front, mesh back in Navy, Red, Green, 
Black, White. Also Name & Call Sign Caps, 
(CA-3), ONLY $6.95, lettering in black, mesh 
in above colors. Add $3.00 minimum’ S & H 
or 5% of total order. PERSONALIZED PHO- 
TO, Dept. RF, P.O. Box 370244, West Hart- 
ford CT 06137. (203)233-7277. FAX (203)236- 
B19 RF565 


PRINTED CIRCUIT BOARDS for projects 
in 73, Ham Radio, OST, ARRL Handbook. List, 
SASE. FAR CIRCUITS, 18N640 Field Ct., 
Dundee IL 60118. RF595 


HR2510, RCI2950, CONNEX 3300. COBRA 
148, GALAXY SATURN, plus many more 
kits to increase your modulation, $19.95. 
(800)536-0109. RF615 


WANTED: BUY & SELL All types of Elec- 
tron Tubes. Call (612)429-9397, Fax (612)429- 
0292. C & N ELECTRONICS, Harold Bram- 
stedt, 6104 Egg Lake Road, Hugo MN 55038. 
RF620 


VHF-UHF-SHF Large SASE. VHFer P.O. 
Box #685, Holbrook AZ 86025. RF660 


FOR SALE: 3 HALLICRAFTERS RE- 
CEIVERS SX-71 less cabinet and speaker; 
Sky Champion complete; both $100.00 each. 
S53, $75.00. New tubes, $5.00 each. Insur- 
ance and postage prepaid. No catalogs, state 
needs. Please send something to help with ex- 
penses. In 1933 I built my first Short Wave 
Receivers, can I help you with yours? George 
E. Hoadley W8MTJ, GEORGIES’ ELEC- 


OCT 23 


SELLERSVILLE, PA The Sellersville Natl Guard Armory will 
be the location for a Special Event that will be held by the RH 
Hill ARC. VE Testing starts at 9 AM. all classes. Bring docu- 
ments. Contact Linda Erdman, (215) 679-5764; or P.O. Box 29, 
Colmar PA 18915, 

WARREN, MI The “USECA SWAP” will be held at Macomb 
Comm, College. South Campus Student Comm. Center (K-Bldg.) 
at 12 Mile Rd. & Hayes. Doors open at 8 AM. VE Testing. pre- 
registration required: call Bill N8SCVC, (313) 468-8345. Computer 
Hardware/Software. Ham Gear. Electronic Parts. Connectors and 
Cable. To register for tables. call Virginia NSNLS, (313) 268-0691 
or Kevin NSQVX, (313) 772-8082. Talk-in on 147.18(+) or 146.42 
simplex. Make checks payable to U.S.E.C.A. and mail with legal 
size SASE to Virginia Przekaza, 34473 Coachwood Dr., Sterling 
Hts MI 48312. This event sponsored by Utica Shelby Emergen- 
cy Communications Assn. 


OCT 29 


MOBILE, AL The Mobile ARC will hold its Ham/Computer 
Fest at ABBA Shrine Temple. 7700 Hitt Rd.. off Schillingers Rd.. 
from 8 AM-4 PM, VE Exams start at 9 AM: bring a copy and 
original of your current license. copy and original of current CSCE, 
two IDs (one must be a photo) and $5.75. Contact Louis ACHEN. 
Talk-in on 146.22/.82. Ragchew on 146.34/.94. For more details, 
contact Richard Ireland KD4TTD, (205) 824-2749, or write 
M.A.R.C., P.O. Box 81791, Mobile AL 36689. 

ST. PAUL, MN The Twin Cities FM Club will celebrate the 10th 
Anniversary of the Hamfest Minnesota & Computer Expo! The 
event will be held in the main arena at the St, Paul Civic Center, 


pol, P.O. Box 5598, Hopkins MN 553-43. or call the Hamfest Min- 
nesota Info Line at (6/2) 535-0637. 


OCT 30 

LEBANON, IN The Boone & Clinton Co. ARCs will stage a 
Special Event at Boone Co. 4-H Fairgrounds. Warm & Dry Comm. 
Bldg. Flea Market. VE Exams, Talk-in on 147.105 and 443.150. 
Contact Sam Paul WAYYZE or P.O, Box 186, Lebanon IN 46052. 
WESTMINSTER, MD The Radio Clubs of Carroll County MD 
and Penn-Mar PA will hold the Sth annual Mason-Dixon Com- 
puter/Hamfest at the Carroll County Ag Center in Westminster 
MD. Setup at 6 AM. Opening at 8 AM. VE Exam registration be- 
gins at 8 AM. pre-registration requested. Talk-in on 145.41 M Hz. 


Say You Saw It In Radio Fun OCTOBER 1994 29 


TRONIC SHACK, 956 Miller Ave.. Newark 
OH 43055. RF665 


FREE: HAM RADIO GOSPEL TRACTS, 
DX Contact and Christian Helps. SASE: 
NIGDP, RAR-OFC, P.O. Box 8, Harmony 
ME 04942. RF680 


CALL SIGN WRISTWATCH Free details. 
KC6UEC,9438 Broadway, Temple City CA 
91780. RF740 


JOIN TAPR—TUCSON AMATEUR PACK- 
ET RADIO Support the development of new 
communications technology. Benefits: newslet- 
ter, software/shareware, discount on kits and 
publications. $15/year, Visa/MC accepted. 
When joining, mention Radio Fun, receive 
Packet Radio Info booklet ($7 value)! (817)383- 
0000. Mail: 8987-309 E. Tanque Verde Rd. 
#337, Tucson AZ 85749-9399. RF785 


MILLIWATTERS: LOW BAND QRP trans- 
mitter plans, $1.00. EASY ASSEMBLY! CA- 
PULET, INC., P.O. Box 86, Getzville NY 
14068, (716)691-8656. RF795 


PERSONAL AUTOPATCH! j-Com SDP- 
600 Simplex/Duplex Smart Patch. In mint con- 
dition with manual, $200.00. Call Clark (N7TDT) 
at (801 )295-7724. RF800 


HANDY TALKY CASES, black or camou- 
flage, $8.95, personalized, $14.95 Desk Stands, 
$8.95, specify make and model, add $8 for 
S/H. Send SASE for catalog. R. THOMSON, 
165 Wellington St., Suite 28010, Barrie. On- 
tario, Canada L4N 7W1. RF895 


HERO ROBOT AND ROBOTIC EQUIP- 
MENT OWNERS, board repairs. IC pro- 
gramming and assorted pre-programmed Speech 
Chips. For additional requests contact: ELEC- 
TRONIC REPAIR, 2927 East Washington 
Ave., Madison WI 53704, (608)249-5577. 
RF920 


FREE HAM GOSPEL TRACTS, SASE, 
N3FTT, 5133 Gramercy, Clifton Heights PA 
19018. RF960 


Contact Gary Viands KE3FN, (717) 259-7342. To pre-register for 
VE Exams, call Page Evans NE3P, (717) 359-7610. 


SPECIAL EVENT STATIONS 


SEP 30-OCT 1 

ISHPEMING, MI The Hiawatha ARA will operate Station 
KBS8DNS Sep. 30th 1700 UTC-0200 UTC. and Oct. Ist 1500 
UTC-2000 UTC. This is to commemorate the 40th Anniversary 
of the Nat’l. Ski Hall of Fame: and the 90th Anniversary of the 
U.S. Ski Assn. Freq.: General phone and CW Novice on 80, 75. 
40. 15, 20. 10, and.2 meters. For a certificate. send a 9” x 12° 
SASE to Rod KBSDNS, 1740 Rosewood Ln., Ishpeming MI 49849. 


OcT 1 


ANAMOSA, IA. The Jones County ARC will operate NOCWP 
1500Z-2000Z, to celebrate their annual Pumpkinfest. Operation 
will be in the lower 50 kHz of the General subbands, For a cer- 
tificate, send confirming QSL to Jim MeClintok NOCWP., Box 462, 
Morley IA 52312. 

OCT 1-2 

PITTSBURGH, PA The Breezeshooters ARC will operate Sta- 
tion W3XX 1400Z-2100Z Oct. 1-2. from the submarine U.S.S. 
Requin. docked at the Carnegie Science Center. Operation will 
be CW on 7.123 and 21.123. and phone on 7.250. 14.250. 21.350. 
28 460. and 146.52. For a certificate and QSL. card, send QSL 
and an 8 1/27 x 11° SASE to Ron Berry WB3LIID, 326 Sunset 
Di:, Bethel Pk., PA 15102. 


OCT 14-16 

GREEN VALLEY, AZ The Green Valley ARC will operate 
KC7MF from 1600Z Oct. 14th-2300Z Oct. 16th, to commemo- 
rate the dedication of the Green Valley Titan Missile Museum as 
a Historical National Monument. Phone Bands: 3.860 (AM or 
SB); 7.230): 14.250: 21.330: 28.450 MHz. The local 2M Repeater 
operation will use 145.290 MHz(-6(X)), For a certificate send QSL 
and an 8” x 12” SASE to GVARC, 601 N. La Canada, Green 
Valley AZ 85614. 

OCT 29 

PISCATAWAY, NJ AA2KS from Long Valley NJ will celebrate 
Halloween by operating a Special Event Station from the site of 
~The Ghost of Long Valley.” Operation will take place on Oct. 
20th for 24 hours. Frequencies: General portion of 40. 20. and 15 
meters. and Novice 10 meters. Fora special QSL card, send QSL 
and SASE to Piscataway ARC. P.O. Box 1233, Piscataway NJ 
(8854. Sponsored by the Piscataway ARC. 


new products oe 


NCG COMET 

Comet Antenna has introduced the new Quad-Band HF mobile 
antenna, Model HA-4S. The following coils are standard with the 
HA-4S: 40, 15, 12, and 10 meters. An optional 20 meter coil is also 
available: the L-14HS. 

The HA-4S is very compact-and ehiwelehe? weighing only 1 
pound 14 ounces and measuring only 4 feet 10 inches tall. This 
allows for more convenient mounting options than conventional HF 
mobile antennas. The HA-4S can be mounted on a trunk lip-style 
mount Such as the RS-820, or a rain gutter mount such as the 
RS-80. 

High quality construction includes a gold-plated PL-259 connec- 
tor at the antenna’s base and a threaded collar that unscrews to 
expose the hinged base, allowing a 90-degree foldover for clearing 
garage doors, etc. 

For more information on the HA-4S, visit your favorite dealer or 
contact NCG Comet, 1275 North Grove St., Anaheim CA 92806; 
(714) 630-4541, FAX (714) 630-7024. Or circle Reader Service 
No. 202. 


{own tuning knob, ~ 
Memory/Call button, 
andVolume/Squelch _ 
control. Four se- 
lectable backlighting 
aay ; conditions make for 
a = ae @ ij casy reading of th 
Loon one: onatn display. Full. access 
to all functions ar 
available ’from the su 
plied DTMF micro. 
ICOM phone. Adding the optional HM-90A wire- 
Icom has introduced the IC-2700H less mike allows “back-seat driver” of ae 
dual-band mobile transceiver, featuring a trans-ceiver. 
detachable front panel. Mount the front Each band has six scratchpad memories - 
panel on your vehicle’s dashboard and_ and the IC-2700H provides a total of 100. : 
store the main body in another location, memory channels. Output power is 50 watts 
using the optional OPC-438 or.OPC-439 VHF and 35 watts UHF. The suggested — 
accessories. The careful design and dual retail price is $959. For more information, — 
controls allow for safe and convenient visit your Icom dealer or contact Icom ~ 
operating while driving. America, Inc., 2380-1]6th Avenue N-E., 
The IC-2700H features VHF (144 to 148 Bellevue WA 98004; (206) 454-8/55. Or 
MHz) and UHF (440 to 450 MHz) coverage, circle Reader Service No. 201. ay 


ACE TRIDENT 

A new hand-held radio receiver covering 
shortwave and public service band voice 
frequencies has been introduced by Trident. 


Frequency coverage ranges from below AM broadcast (500 GAP ANTENNA PRODUCTS 


KE eve pe ee ECS Ba RG 2 ee ae GAP Antennas has introduced the Titan DX multiband anten- 
Seok c danee> PISIEDETS CATE AINE ILO SUNY ey ees Ue nae ieeoe provides continuous coverage under 2:1, across the 


ee eee ee LOVEE DS ores band FM. ang | cntire 10. 12. 15, 17, 20, 30, and 40 meter bands. Plus, it covers 
Paes A LOCRt COCR CS a ores - alc} over 100 kHz on 80. meters. The Titan is pretuned; it needs no 


wideband FM signals. Frequencies can be directly entered fae 


tf UN meh ae Grit aleeeat ior pSV’ Se: tDe The Titan is the answer for the amateur with space limitations. 
FE CO MCE Asa PONT ADSI Due ake nD apie Y liad easy to set up, requiring no radials. It simply mounts on a 


channels. fest : ; 5 : 
-1/4' Sf 2 ‘ 
The new Trident comes with a 12 VDC cigarette lighter BS ea a The Titan is a very manageable 25 feet and weighs 


plug, AC battery charger, four AA batteries, earphone, built- Like all GAP antennas, the Titan has no traps or coils, but has 


in speaker, belt clip, flexible antenna, mounting hardware, the unique elevated GAP feed which dramatically reduces earth 


pis EPA SH Caer a pt Pe AU Soy aceaes loss, noise, and instability. Sturdy construction features 6063 
ab le hes edt * Pople Ch ea SUers ~_' | aluminum tubing and stainless steel hardware. 


(S00) 445-7717, FAX (800) 448-1084. Or circle Reader GAP antennas are manufactured in the USA. For more | Sc> ie 


Service: Nor205- | information visit your favorite dealer or contact GAP Antenna 
Products, Inc., 6010 N. Old Dixie Highway, Vero Beach FL 32967; 
(407) 778-3728. Or circle Reader Service No. 204. 


> erreerererrrererrrer irr rtts 


ANTENNA 
SALES & 
ACCESSORIES 

ASA has introduced 
the Fold-Over Model FO- 
, three-position adapter 
for 3/8 x 24 thread 
antennas, which fits any 
3/8 x 24 mount. This 
unique mount adapter 
climinates having to take 
the antenna off.the vehi- 
cle when approaching 


and clarity. Whites are whiter, blacks ~ 
are blacker, gray shades are more 
accurate. and boundary edges are. ; 
well-defined. The quartz oO a 
locked digital design eliminates all’: 
adjustments. and self-test modes 3 
verify correct operation. : ore 
The compact PCMCIA Convert - ? 
ible is credit-card (PCMCIA Type) 
sized and is hot-plugable into IBM — 
compatible laptops and desktops, us- = 
ing the OFS ISA bus convertercard. = 
home garages, drive-up When attached to the audio output of — 
bank tellers, and parking garages. and fold over to 45 or 90 degrees. an SSB or VHF receiver, it will ac- — 
Just push the side button on the FO-1 The heavy-duty unit is constructed of OFS WEATHERFAX quire high quality weather satellite pictures 
: weatherproof chrome-plated brass and OFS WeatherFAX has announced a third- directly from polar-orbiting and geostation- 
stainless steel. They are priced at $7 each | generation weather satellite demodulator— — ary satellites and from HF Marine FAX. 
or three for $20 (add $5 S & H USA, to | the PCMCIA Convertible for laptop and Prices start at $495. For more informa- 
one location). For more information con- | desk computers. This is the first Weather- tion contact OFS WeatherFAX, 6404 
tact ASA, PO Box 3461, Myrtle Beach SC | FAX decoder card to use Carrier Peak Sam-  Lakerest Ct., Raleigh NC 27612; (919) 
29578; (800) 722-2681. Or circle Reader | pling (CPS) technology, which provides 847-4545 (voice or FAX). Or circle Reader 
Service No. 205. noticeable improvements in image quality Service No. 206. 


SGC The SmartPowerCube constantly mon- designed for service in fixed. mobile, ange = 

SGC has announced the availability of _itors your HF SSB rig’s activities. power marine applications, and is fully compat- 
the new SmartPowerCube microproces- needs, and antenna condition. In less than ible with most HF equipment. The intro- — 
sor-controlled linear amplifier. The unit 15 milliseconds it selects the right broad-  ductory price is $845 for a limited time. 
significantly boosts power 500 watts in-band filter. The unit is protected from. For more information contact SGC Inc., 
telligently. The unit has a bank of status preprogrammed shutdown procedures and SGC Building, 13737 SE 26th St., Eons 
LEDs on the front panel which function as shuts down automatically in the event of Box 3526, Bellevue WA 98009; (206) 746- 
Built-In Test Equipment (BITE) allowing a microprocessor fault. 6310, (800) 259-7331, FAX (206) 746-. 
the operator to spot any problem quickly. The SG-500 SmartPowerCube is 6384. Or circle Reader Service No. 207. 
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FT-11R/41R 


2m/70cm Handhelds 


Frequency Coverage: 

Wide Receiver Coverage: 

FT-11: 110-180 MHz RX, 
144-148 MHz TX 

FT-41: 430-450 MHz RX/TX 

Selectable Alpha Numeric 

Display 

New Compact Battery Design 

4.8V produces 1.5 Watts 

9.6V produces Full 5 Watts 

150 Memory Channels 

(75 when Alpha Numeric) 

AM “Aircraft” Receive 

(110-136 MHz) 

Small Compact Size w/ Easy 

Operation (measures only: 

4"H x 2%'W x 1D) 

Rx/Tx Battery Savers 

High-efficiency MOS FET Power 

Module 

Large Back-Lit Keypad and 

Display 

Up/Down Volume/Squelch 

Controls 

Built-in DTMF Paging/Coded 

Squelch 

Automatic Power Off (APO) 

Accessories: 

FNB-31 4.8V, 600 mAh Battery 

FNB-33 4.8V, 1200 mAh Battery 

FNB-38 9.6V, 600 mAh Battery 

FBA-14 6 AA Size Battery Case 

FTS-26 CTCSS Decode Unit 

NC-50 Dual Slot 1-Hour Desk 

Charger 
CA-10 Charge Adapter 
(required w/ NC-50) 
Contact your Dealer 
for full details. 


“Look, alphanumeric ¢ im. 


display anda 4.8V qm, 
battery. Terrific! ” 2 ‘ 


“Small and thin - 
with a full sized keypad! 
How'd they do that?” 


“Yaesu did it again!” 


NEW Alphanumeric 
Display 

First time for Yaesu HT 
Full function LCD 
combines letters and 
numbers. 


NEW Up/Down 
Thumb Control 

~_ with Volume and 
Squelch Bar Graph. 


No other radio has 
this. Back lit, too! 


NEW Compact 
Battery Design 
4.8V gets you 

1.5 Watts. A first 
for amateur radio. 


eo —==_ 


World’ smallest size HT with a full sized keypad 
Measures only: 4"H x 24° W x 1D 


“ 
Saar is relative, isn’t it? It could 
mean size — which in this case it does. 


You see it’s not a small time 
performer. Just small sized. The FT-11R. 
Another small example of Yaesu 


check out all the new features. Like the 
alphanumeric display. This Yaesu HT 


And, it could mean “reduced”, which it 
doesn’t! Nothing missing from the hot 
new FT-11R HT from Yaesu except bulk! 
You're going to wonder just how all the 
features of this full-function radio fit in. 
Until you remember Yaesu pioneered 
2-way radio micro technology. 

To see what this really means to you, 


first, lets you tag your favorite frequency 


by name, call sign or number. Or, the new 


“voltage stingy” battery. It’s an industry 
first for amateur radio. Smaller and com- 
pact, the 4.8V battery gives you 1.5 watts 
on TX. And, if that’s not enough, there's 
an optional drop in, dash mount battery 
charger. 


superiority. See your dealer today! 


YAESU 


Performance without compromise™ 


© 1993 Yaesu USA, 17210 Edwards Road, Cerritos, CA 90701 (310) 404-2700 
Specifications subject to change without notice. Specifications guaranteed only within amateur bands. Some accessories and/or options are standard in certain areas. Check with your local Yaesu dealer for specific details. 


Wood’s TH-22AT/42AT: 
144 MHz/450 J 


; 
q 
‘ 
a 


- G-volt battery (TH-224T: approx. 3.watts, TH-A2AT: approx. 
23 waits), ond S-walt outpst with epfional PB-34! 
/ WGompac design: 2-3/16 x 4.5/8 x1 in. a 
| 8 Boit-in DTMF keypad with moniter 5 
| MP Builtin DISS page systems Large 17/16" speaker Slim, compact, lightweight. These words describe the exterior of the 
© EPROM channel memories (induding | call chonsel) new TH-22AT Series HTs. Rugged, innovative, sturdy. These words 
|W Mulipie scar functions {VFD, call & memory) describe what is on the inside. Because along with the beauty, this new 
| Wi Gorrer-sperated & fime-cpersted scan stop modes series of HT has all the things you want in a portable communications 
| Bone glert with alepsed time indicatar package. Like a streamlined, easy to program interface, one touch 
Sattery-saver oncuit ond mete power-off function te extend controls, and a simplified menu of functions that you can customize to suit 
»  befery life Selecuble sqveich configuration your needs. Even a DTMF memory that stores five of your favorite 15 - 
| RE cotput power contra (Hi/Lew/41) digit telephone numbers for autopatch use. Wide band receive - 136 to 
8 Built-in OCS encader, aptiomal SU-§ decoder (any tone can 173.99 MHz. A new innovative microprocessor and final amplifier circuit 
| Restored in-any channel}, enables a full five watts, while conserving battery power. (The supplied 
4 Sser-inendly menu system te customize your apercting battery provides 3 watts.) Easy mobile operation with optional PG-3H 
greierenes & Ensy fe pregram: end use cable. 
» O Glodificbie far MARS ond CAP: Specifications guersmised far As always, a full line of accessories is available to enhance your 
Avauitear sands only. Permits required for MRS and CP use. Operating enjoyment! 
wy iWlide range of grcessovies to enhance avenniine convenience See your favorite Authorized Kenwood Amateur Radio Dealer for all 
ant shiovmentt Aas the details! 


o 


Modifiable for MARS/CAP use. KENWOOD COMMUNICATIONS CORPORATION , 
Permits required. Specifications AMATEUR RADIO PRODUCTS GROUP 
guaranteed for Amateur band only. P.Q_.BOX 22745, 2201 East Dominguez St., Long Beach, CA 90801-5745 
KENWOOD ELECTRONICS CANADA ING. 
94ARD-1010 6070 Kestrel Road, Mississauga, Ontario LST 1S8 


